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In comequeace, I bave bees. Gnveo to ocrtain conclnsiony 
fs to the directions in whieh t of our 

in advisable; tha wabetance of those conclusions is 

‘n the lant Chapter of this 

Here also twa apologies are In th frst place 
fo, thous peronsintereind in acqsage, who belive tht the 
origin of human speech w necessarily undlscoverable—ench 


i 
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Foe tenes Pallogeat Sosy. quoted 
a his Scone of Though, who 
{o admit «paper er alow 8 = 


i 
i 
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ddoring the articulation of vowel sounds, for allowing tos rents 
‘to appear as Appendix I to this Book. 
T must record my appreciation of the help. which 
have received, in tarn, fron my secretaries, Mr. C. ¥. Young, 
‘and Mass G. HL Glover, being well aware 
that without the Peron! scram the work the book 
‘would probably not completed, 


Fe. 
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HUMAN SPEECH 


‘We are about to venture together in some By-ways of the feld 
of acoustics, and, as it 3s boped to eabst the company and 
sympathy of the general reader, I'am ventunag to preface 
tas chapter with & Bae! account of the three fandaentala 






‘of Sound. If Ose fairy 
TG to the tecoad, the subject 
‘the sensation of separate prewures and 





alee See eras 
ee 
wagons sens See 
soo aismeed 
Sa Se erat read ramen ase 
estate gir detirnnlpeepe 
ace Ere re Lom ran 
sacar he ere 
ae egal 
are dur to sound waves, which are themselves due to some 
Hithencal Gioentusee ote (eke? polars 
eee Pe 
pushed raj iy backwards und forwards, as 1 i by, j, the. 
oF Oy the virion the soaadboaed of © : 
or by the vibration of the oe 
2 " af a violin, or of the parchment of a dram—in 
‘every case each forward movement of the alr gives rive to an 
reese 
Seats apo met ree 
sees ge eer 


INTRODUCTION 3 


"What ectually happens, whes stl alr ix suddenly shalen, 
sateen to wat beypes when @ ertce 
of still eiieay carne for example, when 

ints © pond. cave. n water pple 
‘and travels cotward in 


‘all drechons on. the surface 





= Beret here iee eat 
Sar nen acd in wave wil eniiteinwes "acne 


length” of 3200 ft 
‘the air be disturbed 200 tious 2 second, inetead of only 


‘ 
‘onca 4 second, the ripples will be 100 times as clone together, 
‘the wave-length wll now be 1 feet. 

















es mates of fact the mona ste ened pes ong 
vatjin inven rn bot oft ft tie tr 
8 buss voice to about x foot for the hughest notes of « soprano, 
Mie sarc aban eros aed we a te 

‘which may be to bear io mod If we wateh 
Enso uc sig ot mth md We al we 
Bet tne cough thew reaped me or ier dock 

hough ee ct es Ga 
Say mt one tet Sr eee 

oii mayb ppote dena, pa tgs 
Brest tee rb Ba 
owt wer te Ac ty ay muer of 
waves of different frequencies or of waves moving in different 
Trcions satay 

‘ax Rrsonanct or Carre 

One eter pinay explain renin tobe made 
saga an foe satus of Ramee 
"eta ah cian, entre aon at we mae 
mates tia fio th envcoe o aa en 
SEES CRD Wyn megs ete walter heey 
ose pag wach rl cme wok of npr 
Fle Stes anf i de tt ene inn 
carly exh aa that of tc bana not sed treat 
‘aaa whole behaves as an elastic mass or spring. If it is jogged 
in any way, it starts palpitating, invinbly, in and out of the 
th cea tes in in ey ante 
ola fekindhebox would jump up and dowa if milealy 
Seca othe ced 
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What ectually happens is that, at che fint moment of 
isturbance, a ttle of the air is jerked out at the mouth of 
‘the cavity, or a little extra air from outside is sucked in. Tn 
‘either cage the att inside the cavity will then have avery 


well iBecctore be atresars movement set the 
rewire side tothetow ve toveedhul the iflerate 
But se the ar, besten being. sant, ais has mass of 10 


town, it dow not ut ence cease to Sow aa wooo as tbe pressure 
‘equalized taeda and outside the cavity ; it always aver- 
shoots the mark by a ttle—yust at the beam of « balance, 
‘or the bob of & pendula, overshoots tts postion of rest ox 
returung from its swing. 

Tn this way the orygmal diturbaner of the air innide a cavity 
regults in rhythonial surging of the air sn and out of the mouth 
of the cavity, cack surging ovement being « bts tess than 
the ove before, tl the air fmally comes to ret. The rate at 
hoch ths surging movement takes place—in other words, te 
‘number of sargmgs per seoand—depends mainly on three things, 

First, on the volume of the cavity Tee larger the cavity, 
the longer it takes for the dllereace of pressure between the 
air wade and ostude the cavaty to adjust itself We may 
itaagine the covty as bemg lie a concert ball, with the eat for 
‘audience—the bigger the hall the slower wall be the 
Sl Sling and crptning A bag cay, theclere, make for 
slow surging: or pulsations of the air at its mouth 

‘Secondly, the rata of surging depends on the size of the 
copenung through which the surging takes place. ‘The ngger the 

the more quickly the pressure differences can readjust 
Jast aa, in concert hall, the auchance could get 
wgad out coe queef te eee wary en bp fod 
just as in a eamcert hall we mght add more doors 
eats Stal ef whacgng tin misng 20, cad pos 
the tae elect. ce 

‘Lastly, the rate of surging depends on the length of the 
of the orice through which the 
[mame fh the oracest—ie ft 

‘ue of successive 





‘time required to do this in the case of our alrcavity depends 
on bow mach air is set in motion. f 
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in our cancert ball we prolong the sides of the doorway 
outwards, a0 that the doorway Decors a pabage, and we 
‘umagioe that ‘crowded mth people, all of whom have 
40 "gel a move on before the flog oc muptying process an 
‘tart wil be clear thatthe longer the pasmge, the slower the 
rate of filling and exptying will be. 

Naw, every fan the de vit, nc 29 wave en 
consideng, comes mrging ves nse to. an inva 
‘pple which travel oot ia ection from tbe mouth of 

cavity ua the form of « sound wave. 

1S, therefore, the air irade a cavity 1 disturbed, it naturally 
tends to produce a series of sound waves whch succeed ont 
foother at m uniform rate, depending oa the volume of te 
camty, the sze of its orifice (or ones) and the length of the 
the unions rate of urgng A somal 
ote of« dednite puch, wile Gee gradually educng amount 


ot te ‘the prscare gets mare and more ners 
tcuaoed adios this chanel aete get tapaly ter if 
for example the air m # cavity 2 suddenly disturbed we get 
an fat a mascal pop, nach a beard sf we douw 0 cork fom 
a5 empty bottle. 





demstroneat 


‘obtain the same resocant 
ne, provided we adjust 





‘of 


‘the resonator. 
‘ecphasized, 
‘re consdering. 
Pet 


hich consists ementally of a boliow pearshaped resonator 


more smaller onfiess of equal total 
vusully made of earthenware The poncpal once bas a 


fe prodtced by the resonant cavity. 
‘ength of neck £0 a8 to compensate 
the rescaance of the cavsty. 
‘made ase of tn the itt 


iierent 






Mie, 2, secon oedonad bee Act. 4 
chisel edge at one side of it, against which a jet of aia directed. 


by the mouthpiece M. 


Boek 


be 
Be 
ena 
voi 
‘the 
‘al 
ah 
oy 
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Tle 
<4 


algteudetdeed < 


‘The effect ofthis isto produce a whistied nate, of which the 
‘mosical pitch is determined by the resonance of the cavity 





‘only well pown wind 
principle of the" Helmholtz" 


rently stcied st properties’ tts fot tho reson 
that I have thought it want whe to dexcnbe iin some 

nite simplet form this princple may be ilurtrated 
a belted cent, 6 of 9 2h is Games gt shan 
8 fe, in engin wth & waste oie atthe top of the bel 
‘The tonne of the wale may be Domed by & prgresive 
Clore of ti meth ft bel wo the an of the Band, 
{he range boing ile over one octave. “Aleratively. the 
tain ge rnny be beamed by png the 
Tolar of tr wits the bel, anly by eamernag the bel 
‘Rory or jeg io water. “A mde oa foo prnaple wis shown 
By the Author nt the Royal lsutaon fa Desde 1938 

sie: pea eet ata ee pe 
ia th dee of reducing socal ote by clapping the bad 
Iogethe ta otcale 

fe for example, toe Ik hand be Bed wth the pain 
extended spent ted Soe gat Band with the ‘sta, 
Sed and 4th Sngee held de by sie ent Chen loved fill tha 
iipvof the Singers foarte ple, 0 that te Enger a pal 
topetter font the iarget poate cay open at ot Ends, 
UG resannoe of ae avy ean thea be wnade aad 
lapping tbe wed agit had aganet the open pals of (e 
iesT East tr po fs ves tote abst 
enty 

"To'do this efectvely, i i exeniat that the ght band 
Sal be Held inclined tm socks postion that the whale of 
fhe lower onsee of the baad cangy—ie the outer edge ot 
the plo dnd ti fngercotes a te exe aster ent 
the palm of helt and Ife Care is progemave, Omg 


1 9 Melman, Senet of Tons, taonatad Wy A. J. Bs LBS. 
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to some portion of the lower edges of palm end little finger 
striiang the palm of the other hand before the other partion, 
‘no popping soand will be produced. 

“Assamng 





formed i isa 

iPad of og aoe saa 1.1 fb a ote 2 
camnty as we do when we tap if) we give ta uoenon, 
Jo tmed 3s to counede tn the ater which the air natarnly 
‘urges through the orice o orice ten we ahall get much 
Tore vigaraus and sustained producoa cf sound. waves, 
The muacal nove fo whch the cavaty satura expands 1 

“Another sample exyermment ws that of blowing acrom the 

ot s sco 

auth of an ecopty bottle so as to awaken the sacnance af the 
ar within "The nesotaut prtch can, then be waned. By 
ppounng more or less water fo the bottle, so es to reduce 
{Gover lem) the volame af ie, wile hepang th aren of olen 
Songtant I the yeader wil thea hn or whistle the same note 
As tbat gaven by the aura he bottle holdings (or be) mouth 
Clow to that of the botUe it wal be found that the valine 
of the haminod or whistled sound it greatly ineronsed By the 
esonaice ofthe sit the bette, Ifthe bam or wide Could 
be pasied rough the resonating exvaty by means of & vooond 
opening atthe bottom ofthe bottle, the reaonace elect would 
Sereven more mazked. 

Tf taveralqmuucal notes ware blowa through the bottle 
at the tame time of which one was ofthe same patch as that 
af the reanance of the bottle, He arin the bottle would peck 
ut that partcnlar note and" malke och of it", Tt val be 
‘wall to beat thus princple of resonance 33 mind, for 1 is the 
‘Dau of all speech and song. 

‘According to the Ite Lord Raylegh—the greateat of ll 
suitharites on acousice—be actual discovery of the relation 
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‘between the mois! pitch and the volume of a ceonatoe wag 
due to Lascovius about the year 1850, wile thet of the relation 
{between avel pitch ud the arn of de cis lax reaocators 
fel and chied the Sholy eject ao geety, tnt ths 
tod and. che ip ebfect to gently, that to 
Spica type of easter which he used became koowa 
Ma nae 
Rutowance oF 4 Tose Czaseo a Ose Bp 

If the length of a cavity ss substantislly greater than its 
jsoter, al the south of the cuvny 3 ofthe same order 
tase a that of sts "bore, a rather didteeat elect i 
roduced, The “cavity ” as sow become a tube” aad 





Stone end. 

‘We can imagine this tube as yacked with disc-like layers of 
ar, just as discabaped biscmts are packed in» cylindric 
fan —but with thus ‘ehat each bscuit oan be squecaed 


flat and can expand agum when the pressure is rel . 
‘Any disturbanee (a preafure 12 oc a pull) oat) applied to 
the first layer—at the mouth of the tube—will then. be com- 
eve fare fo ne pes a 1 caecies she eat ere 
eee eee ad 
Socata Se eae 

‘etabe tan te, pero a “bre 

i ar pt ose 
a Sonera an ar 





down the tube when it recerves the pressure of the layer next 
toit, nor leave the end of the tube whes the pressure ig tesced ; 
‘the sir column aaa whole behaves, Gerefore, ike a spiral spring. 
‘with one end snchored at this point. Under these conditions 
"stationary air-waves” aze set up in the tube, Le. waves of 
‘which the air at a pact of its length fin the present instance 
at the closed end of the tube} doee sot move sf ail bot i 
‘only compressed mare or les. 


| 


a ee 
_ ulema ete eee 
pivmonnine neato 
iii ote ieee pain 
pee 
apinieate 

EE a oom as mat 
oieeedaen ph rom tee a 
mouth of the tabe will be “ in step“ with the sound vibrations 
saechate eae, steered 
‘the tube, This is easily realuzed when we remember that the 
‘orignal impalse which travelled down the tube and back— 

iians ome ori 
ae reer eee 
tt had only performed haifa complete swing. A cloved-ended 


tube, », Raturally Tesocates to « note of which the 
wavelength is four timer the length of the tube. 
If the tube 1 open at both ends, at behaves (0s a resonator) 


rather Wen two clsed-ended tabes of half the length 
Spaces bene Sate eters aria 
‘an onde "ss then ute point 
Gown the tube; the wavelength of the resonabt note i ball 
the length of that given by a closed-ended tube of the wine 


ther words, the wavelength of tbe ef ot 
Dell eode is twice the esth of te tee os 
Seve Laxtaanns 1 Vocat Acoustics 
In the year 1692, Se Wiam Templo—the husband of 
Detodhy Ccboet 


8, and the patron of Jooathan Smitt, wrote 
Is Bsuay upon ye Ancients and Modem, in which the following 





‘Wolkins, D-D,, Dean 
Royal Society, bad wntten a moet learoed snd remarkable 
SL aave fo ask Lady Bytes, of Ammaertown, Sor tussle, 


‘work! in which be discussed the origin of languagas and of 


iaoguage. 

"is Chapter X of his book, attempts to give "a 
sao! ther of al the eile sods thal seo ch be 
Kranved by the mouth of man", ‘He even devaed » pout 
sip” Some account ois work wb ve no st 


oa 
BE, yar spp he Ranas 1 1 8 
fedaving Yost cate sobjec of fone expe pale 
Toy Whats the saa tog cacacter of the nde of 
was frowns anther 

Te a sp hamonn 
Baie erence seed 
Tita 


OORKN? 


‘The pose was won by Profesor Kratzenstem, who con- 
etructed « veries of 

‘observation of the form and 

when sounding the different vowels—and gave voice to hin 
Tote by ting te each wh 

fener mouth organ winch type be wat appuressy 











wtioy UR rata tea ae 
Srnec toa se bet 

ig 6 tho (csag to "DUE Beene} the fora 
(in section) of Kratzenstei’s prpes. 

ii are 


ki 
Vaamentin Rasen, wk. nae: (ED. Pe 7. 





Are Supply» 





A more succestfal imitation of vowel sounds and an wmtatioa 
‘of ranny consonants also was made about the sume time by 
fe Kerapelan of Vien. 

His apparatus (shown ly wn Fig 7) connsted 
of a comeal resonator, like the bel of a clannet, Stted wath # 
* free" Teed Sike that of Krateensteis, the reed berng encloved 
‘within a box tapplied with air froea bellows. 


Diderent vow wee sangonarte sesien of 
te mouth of the" bal” he sone wend cra oat 
‘Siprotaced uncetaacd vrs a ci abel somae 

‘Fg. 6, copied Hom Su Devil Brewter! ilvetntes de 


1 alr Natur 1 Se er $100, Bate Ss Dat 
Boag EHEC Pe bce 5 Br 
Fai ot Saka Mages g. 208. De Kemgeler's our jocomme sppeare 
4g Lg Mcarpms ta pd ated ebtonince fons Mako asa 
Wa. Rapa, Yoke at 





™ INTRODUCTION 
frst model; itis here shows with a slide to close 

‘the orifice, but ut in stated that the operator's hand was 

in various postions within the funnal In = fater the 

‘bell was ste of elastic gum and was provided with two tim 

tubes which commanicated with the mouth and acted a3 


"Apparen 
Ey otuving te sound m= parce amar oe cate 
ne ery ‘armen, he cost 

to deceive the ta by a tolecable seerblance to on lettre” 
fhe and f and thels voleed equivalents and g) whch were 
ot actully present 

Want Ger pericube” munter was we are not told: 
tno thatthe articulton was not altogether antifactory acess 
thu from the fact that de Kempen sever exiated is 
ppitatan fo pobbe, ‘Ow the other band there i the written 
‘Silence of an Engi witmen, Mr, Toomaa Callison, Ut 
Iie had heard the muchine arucalate the word explonelon” 
vith the French accent" 

Tt is furtber recorded that thus apparatus could even produce 
such complete seatences a 


Vous ates mon ami 
Je vous axme de tout oa coeur, 


Dut that it could not German, on sccount of the 
sibuants and terminal sates of Usat language 








‘Srscn Nozazion 


In any discussson of speech sounds, the difficulty at once 
aritee that our present methods of epeling are not capable of 
indicating tnany of the specch soundseven of our own language. 
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In that system, the Enghsh vowel sounds are represented 








exanntially dae fo differences of resonance in the cavity which 
‘produced them, 


8 Toe Comb, Pak See, wb et ep 28. 





anon 
texts, ‘He onde tades'tg prove Se Crores, aod shoved 
that, by using a shallower bell than de Kempelen, he coud 
reprodice all the five vowels, x (w in. (0) # (al) 4 (hay), 
Wat), by prograne Cone of tke He alse found 
ber ROLE Goes weece cod be predate: 
‘the Jength of the vibeating column of air ta single tube the 
diameter of the tube berg said to be smmatenal. Wilh 
apparatus 1s dagramzateally shown, in section, Fig. 9 


= 


ome 


1 Bali 
ne # 


‘The resonator tube, 2 tt. long, opecated as the cylinder for 
a piston or plunger which cimned the vibcating reed. “The puton, 
‘od was made Hollow, and was bent downwards at about 2 feet 
‘rom the plunges, and comics ted withthe bellows (not shown) 
‘which supplied airto nbrate the feed. Ip thw way the effective 
Iength of the a column, between the face of the plonger 
which cazied the reed and the open end of the resonator 
fable vata from oto namely by aking the 
tube relatively to the plunger fa the illustration the plunger 
[Showa ap pushed Bred to wath an meh or 30°9 the 
ep od ofthe recostr tobe. An edition tube shows 
ty for attachment, beyond the open end of the resonator 
Tee toast increase ts fogth wf reguzed 
in Was’ experiments the vowel sounds heard at different 
settmgs of the plunger were stated to be as follows — 
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Si ome Pant vie ice 
v, |S iz 
395 i L 
38 oe y 
at Dy 
8 Fe{ 1 (who) 
1 mo e = (hat), 








re 
wo ole ep. 
os | ot ae Ha. 


“he attempt wat made to repeat Willa’ sels, ung at 
tha arable Teeaator en apperatia belonging to Profemae 
Daniel Jone, of Usvernty Callege, Landon, at wach feed 
stoamnad mthe plunger of tube shout xf dtc, a = 
‘Srrunged to be ‘outh--ahrough'a hollow ton To, 
Toe nly” vowels ‘fic could be focognastly” produced 
bby varying the postion of the plunger in the tbe wee 
A Gp inches» (earth) (net mentroned by Wills) 
a3. @ Gat) Wilks’ » (vo) at 38am) 
SAE Sey 0%} compa al lo 
at fy « {coem) (compare Wibs' of (hay) at 61m). 
‘There wuss trace af | et) oo Blowing very softly wah the 
Beret at iy pre fo We atu 30 
ith thi, tbe fa et) WAN mo, mere 308 prods 
But even thoogh al toe vowels may not have boon produced 
(ana there i good season, a8 we stale ter, to dette thet 
4 Te sole, Intent Pate cates itm tt tse 


sebecined So cet ef tobe Tas seam! omee gh eer 
‘Eeinuae tar ano ere ae! bo schcabe Boe ponte os ie 


‘rue production in the manser descibed) there can be 20 dont 
‘that Willis laid the fonadations of a rational theory of the nature 
cof vowel sounds 

Abost the year 1834 to 1837 Professor Wheatstone, of 
King's College, London, constructed a tallang mackine, 
ssumilar to that of de Kempelen, bot with vanous orjgimal 
improvements. This device, shows (approximately) in Fig 12, 
consisted of a teather cup-shaped resonator, wth a slightly 
enluged tuber eterx, mounted in a wooden socket and 
terminating ma rearwurdly-projecting reed. The wooden 





Renee 
on 
Pett 


socket was attached tou air box into which the rad peyected, 
faa thn bor steel was atached Co the belows by whoch the 
teed and resonator were energised. ‘The red coo be put out 
faction by a prom button movated ona lever atthe (op of the 
Pamlog‘troagh the ds "To ts sasica tae eprartan 
ang’ throngh i condition the appar 
Produced whispered or unvoiced scunds 

‘Two separate wHistlehke inctraments were monated ia 
hnoles, lofted an dither side ofthe air bor, the one peodelag 


INTRODUCTION » 
4 bagh-prtchod hissing sound, like the letter s. The second 
whine ‘a sound like ah by means of an ar jt (fom 
{he ar box) blowng into the small end of «abort fonme-shaped 


‘vowel souls were made by covering the auth ofthe rewonator, 


“The consopant w was obtamed by closing and releasing 
‘the rmonator mouth By hasd while ellowing the sound foc 
tobes, 1 the nostel 


‘the Teed to escape through the postr! 





wun costed se operioe Wy the promt wrter atthe 
Raya Sy Casvmaae oo tas tay, 10. 


2 INTRODUCTION 


Wheatstone thought that ““wowel quabty and multiple 
resonance are different forum of the sae. 

F.C. Donder, i 188, determined the ment cavity positions 
hich ‘comgpand wth the waist word some camel, 
Dybowing iro he moth cay gots held open 
0 a8 to prodace whispered sound. # 

‘The next important landmark 1a the Geld of vocal zcousties 
ut thewock of the gest German Pole, Helrhols, o which 
‘we bave already referred Helmboite investigated the nataral 
resonance of small cavities—such as spberes—in which the 
acoustic effect a eavntialy diferent from that of a tube, 
hone length is large compared with its diameter. He also 
investigated the resonance of the buman mouth exvity when 
producing the vancus vowel sounds, 

He came to the canclanon that whereas vowels ke (calm), 
5 toe) obo, oth mre das Mls had tang 

ge resonances, the Noe» (ant, « (men), (st and the 
French wowelse fet) ands (pu) were ne to double acne, 
fe, to two separate notes, the one produced in the cavity 
‘behind the toogue, the other by “a contrition by the mid 





part of the and the hard palate, ike a bottle with a 
farow neck” (maton of Tens, P07) 
Tezhsteappous to fare ecaderod that Ube resoraon 


ot higher puch ln to en “marow anc", waa formed by 
tube rather than by a cavity of the Helmboite type—a view 
that ws to a certain extent supported by Mr. Benton's 
expeciments (Appendix 1). 

‘Ina resonator ofthe tube type, the rate at which aur surges 
an and out of the mouth of the tube depends, as we eve said, 
ppamarly on the length ofthe tube, not omits diameter. This 
1s the peindple involved m all the unm) tubular wind 
SSnicbats made the 

ite made many experiments in 
@ 2  remeton 
reeds, or by taning-ferks vibrating at the mouth of the 
resonator; but he does not ‘ever to have tried the 
cficct of energixing two resonators by means of 
single teed. 


INTRODUCTION a 
In 1873, Potter? descnbed ‘is expenmente in which the 


‘vowels, ania Be 
‘peep 
bee 
‘poop (6) 

Paper (@} 
‘rater 6) 

were all produced by resonators formed of méarabber hellow 

‘Spheres energized By free” metalic reeds such as those 

ongmally used by Kratzeastem, 


‘i "fee rood tay be expned—e fenble tr 
of metal at fied atone end 30 that bey acre «long marvow 


‘The reed set wa vbeation by the ait, 90 as to pata ihe air 
current ina senes of puts, but does ol touth the ade of the 


Reed, 


fe a2 


eee mr ey a 
igi ocean apes, tbe ei and te fe end oft eo 
cicetemiantrere mamas 
epccaret asi ates tae at 
= Pont 
EM pel pelos heel ker 
Bett 
2 BSE cpe wm hn tet 
cen Arkansas 
‘the fauces af the posterior part of the mouth, opposite apertures 
‘being cut fo represent the lip 
one sees 
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Dilecest vowels ware produced by“ compreniag’™ che 
dndarubber abot wha Sowing rough the el oe the 
thal abe the sean fos an OS south when redacng ok 
foind Potter apparently mde no exwciation of the 
Groot Looe, aay be tl that hs mtn ef opeaton 
tee fist 
Gan probably ther to°hatere then Cnt ef any Peers 
-urvestigators, 
TeHlps Gratam Ree investor ofthe fat practi! 
tcletoupeblatied ts obervetos onthe vowel agence? 


Jum invesuigatioan cf vowel fesooaces He pornted out (289) 
“the probability that every cardinal vowel derives one clef 
evonance from the anterior or oral part of its articulation, 
suid another from the postenor ce part" 
"He also studied the form of the sound waves—recorded, 
poosnganally wes te wowls wee eng and dated, 
cs proet inthe val cmty Which produced them’ 
evonances camty wh 
Bis comslison was that each vowed nd (at lent) 
two resonances, but that the identity of the vn 
not due to the absolute pitch of tbe reaocasces but to 
‘bir mutual terval 
"The following tuble—extracted from s more extensive 
statement at p. 352 of Lloyd's Gonaas of Vorsels, eves his 
results for the vowels ia question. Ia the columns marked 
, By, 8 and ¢, he sets out the various resonant notes heard, 
‘and ovdicates then by their mmsical same, 64 cM, and by the 
‘umber af complete vibrations per second (260 19 the case of 
cif) which produces them. The different columas refer to 
bflerent parts of the vocal cavity in which the venous 
resonances appeared to be 
‘The vowel symbols are thowe of the Interoational Phonetic 
‘Association which have boon substituted (as before) for those 
in the origmal paper. 


UASSU SR (eee detec 
yp aera of decyl Plat, vl tas pH Pree Bal 


















































toate ty wy ora theratine sb expedient Tass 
tie now pated tabsa he able 


4 ByTRADUCTION 

"Lopd appears to have experimented slap with modes, 
np eed cw noes emer 
Serta, eeaue it can be canhried by direct ebwerestiocn it 
‘tpt, ty the beet of tative oro, ana By cal 
Tratremeat and ccuiaton "No recat ofthe” autatine 
inion” pea, however, have been pentane 

a oder tat the Feder may tore racly apedate the 
raion tenn main of a sty an ese 
or vrtis ce them, Tas 
iGartnge bb wtaeh wll mabe the ebecaip es. 

“Fue tbl ln adn te eating betwen he pc ofthe 
sous yeoaoeed by tenaanos in the creas of Ge human 
tmovth, ow and three, bot ix peach and fa wisperme, 
od the ptch of the notca whieh ta be sung by the Great 
Fisen nat poet no univeral motical anand of pitch 

sar power an wnfecasl me . 
For caample, tbe note called sale Can the pana, or the 
fate ce fe Wises wig re tour nant actualy 
he same in Aiferent countries, and have vaned in pitch 
H diierent mes. Teepe of te aotes of ol wind erasers 
She vance wih Ges leapaatue of the ena about 
ERE fboton per mcoed for ead cov degree Fubrenbtt 


“Tatang the viokn a’, which appears in the table as due to 
gt wiobocs per vesead, theta evidence Unt Uy nate 
Bis been as “eharp” as, 5026 vobrationa per second (at 
Hedelbeg an xg) and as “Bat” 253959 at Writy Cale, 
Cambridge, m 1739 Since then its pitch has nteadsly rae, 
fall in 7874 It was 484 (Phubarmoaie Society, London), and 
oven rhe 4573 162807, Orbos atch, winch in 899 





an Now Yor wes os Loot 
"he ich adopted throgoet th tak b wha a koma 
as the Meat Pitch, in whch ind C's equvaent to 296 
‘omplete vibrations per srcond. 

3 will bn oom thet He table covers eight comical octaves, 
ie. obe more ocave than the range of afgrand paso. With 
bows on the umn tin premade 10 a Ore 
otes on re Tair oder to avoid over 
rowing the di 


‘The miccemive octaves are divided by vertical bers, It may 
be pointed ont that the ™ frequency " fi, number of vibrations 
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pet second) of a particnlar note xa amy octave is double that 
Ha ens sae Ge rence to of 
ini the table. 

2 wl be sean hat the various Laman yo * Register 
Bate, Bantone, Tenor,  Contralto, “Messonpeaao, 
Sepesno—cover slog four odaves "A mitincal tae 
wiving the “ frequency ” im vibrations per second of all the 
otes of the musal see between 16 and 3,864 vibeaicas pet 
‘second wall be found vs Appendix Tl 

Tn 1910, Dr. W. A. Aikin, of Londoe, publuhed his observa- 
fuons and theories on the vowel resoaazies for Use 20 SINE, 
tnd his tecommendatoa of g dante meapeal scala of oral 
resonances far the area of Engl Vowel Sounds Dr. Aikin 





























Ter have 





hay hit he 


De WA. Aan Rasta Saale? 
Fro 1 


recoguzed only single retomanoss for the vowels x (hoot), 
tc» Gao (ot, «(ack am); Aa recorded, he 
‘upper tenes are all an octave too low : at transposed to the 
octave above, they ‘are tisly compare with Leys 
foorguses The lower aes are dectly compariic wah 
oth: rence il be ee to De, Ali's work 1 os 


next nadreark to be uoted here i the work of Professor 
D.C Miller, of the Case School of Applied Seience, Cleveland, 
‘Ohio, shove researches on the buman vorce were publisbed 1n 
‘New York in 1916" Miler—Lke Liopé—attacked the problem 

Mike sae pee Ae 


ebay 





INTRODUCTION a 
of vowel formation by a phosographic study of the wave 
orm produced when the diferent vowels wert iatened.” He 
then jubjected "the charactenstic curve—representing the 
complex wave form—to a process of mectanictl snalynis, 
toastoseparateit intoa senes of sample waves, each of constant 
"iy cntbnng toate a essay Mowing 4 ber 
ors sue 
of oan per tach of whach wes Jenga to ve 
rare wave form with oe ote eres of sp waves 
‘Beddeod by the analyaee™ Sher wa able To rapdice the 
‘vowel sound us ongweallyintoned 
By the Asana of Dr Miles 1 ay che to abow w Fg. 16 
some typical groupe of vowel-sounding organ pipes made an 
‘this way. The mumber of separate organ pupes (each giving 
substantially a angle note) winch aze reqaized to buld ip the 
cfiect of e sungle vowel sound intoned on a single notess certainly 
Femarkable when compared with thesmpheaty ofthe machanisra 
Taf nedand vol canty—by wich he tse ele rode 
oud peal premed down would scfually repeat any of the 
jown it miany of the 
oie Sal coepocaste en ae 
to the venous anual se =a 
tho soned vowel Miers groupe of cgan pes ca thus be 
comptred, im each cate, with the parhruler groups of puna 
‘strings which were set is synopatetic vibration in Helmholts's 
expenments 
“Willers work confirmed Halmbolts’s views that some of 
{be vl fe ae fo double moance, and tha othe 16 
» (oot), » (al), ox (20). u (who), » (put), aze doe to single 
Feseaota “o'(Shahcppuated ts te rodecnd ws rae foe 
by ingle and jn others iy dole vetonnce 
sudied the characterise resnacces of the 
vovedi ual of the cosamag comnts Gehrag arnt 
sda eh) by observing the changes of vowel of content 
characte: wiuch recalted when resonances of a certain atch 
{aad over) were cutoff by a form of sound-Alter. By varying 
the muncal pteh at which the cut-off operated, Staxipt was 
able to define the ranges of resonance whic were characteruric 
sf the various sounds The results indicated that 6, 4, @, ¢, 
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PRELIMINARY OBSERVATIONS AS TO THE VOCAL 
ORGANS, AND THEIR FUNCTION IN SPEECH 


‘Tax Vocat Oxcans axp magia Fuxcrioy 


‘Fox the purpose im hand st nll not be neceasary to eve more 
than @ very rough ontlme of the varous Organs. mvolved 
{in the production of speech and song. The source of energy 
w the fungs (see Fig 7) These are a pase of tightly packed 





fe a7 


sme of tote ke man ene sree by bred waned 
which form the come steer aes inverted | on 
GE Siads urdigement aay be eoepared wah te dotted 


” THE VOCAL ORGANS: 


‘masses of tubular rootlets, supporting the stem of a, plant 
faving a tubules tonk end sts, end sinsts Bladder ike 


‘Ets wel to exphasize the root bke and caller stroctere 
of the lings, o that vt say be bome ts mind that thee in 
Sato al want ome, ‘uch a3 might be to 
1. the production of so-called“ chest-notes ", of gE 
tito” cae scene" 
The two parted nao of oa, andthe basing 


sae tubes which Packed within the 
eats boy age of the Cori ose bythe tbe’ te sae 


tol shape a te cage cas be colle Oy The opera 
Sts ssccs hating cn the tie, foe Boot the 
“ cage "8 formed of a more or less honzoatal flenble membrane 
called the cuaphragm, wiuch can be bulged up or down 60 a8 
fhivary the abeauge ae e toe age ro bu 
"Tow iong tg i attched tothe wal of ty cage a0 that 
soy varmbon of toe chacive ‘cof tae thas Tacs 
[Ghetmtely on all the ax cols” Contraction of the nbs, oF 
Raritan ee Saori 
st matet Scqueecd oot ae ion of the 
sot the amperage exons the ime of cals ord 
{ho Stes a perl vata wich Gres eb a ough 
he wncqepe 
fo pot of fat the acon 1 not exiely analogous to that 
offs sponge, forthe neal comistion of sponge fat a 
arp asd we equesac ito extrac he het wheres 
{he normal condisen ofthe logs that of oottracion, eal 
tt roqures mascaar eer to exp waa il tens 
Tae realy hgh tr preaare which ms meceuary for fou 
your fuctian does require active muscular work aga 
ci er aan th ne ye i 
‘aware ee ths 
E'mchanially ots Gite pur of bli, of whch 
‘oue and Sotogeen prime ens be eotreloa wits great 
catetoa 
Testy, tbe img taro fencion cet hat of 
3 cogute ppiy ofa atte get prota a 
ET age lnc forthe Sree voc! Sots and of the 
‘ans of szuedaton, ‘They heve no mare Terunnes tain 
Gamary bellows won hae they were packed fall of amy 
Soh pnges 


THEIR FUNCTIONS IN SPEECH s 


Indeed, from an acoustic point of view the human Ilnngs 
sare an almost perfect absocber of sound and destroyer of 


4d srzaller full they termunate m a soultitude of inGnutemmal 
‘ax cells~act towards @ sound wave ike a shelving beach acts 
tvertinanng Steam, each expenes coca m tng ie 
severethunnung stream, wl 1m fore i 
way up the beach, The exergy of the wave 1m fet rstly 
‘canivered into hent by feictos against the beach 

"instead of mesting a abetning beach tbe wave bad struck: 
against a vertical sea wall, most of the energy of the wave 
‘Would have been relectea " Sumuarly, xf Une hummae longs were 
i canty like the mouth, there would be little absorpuon of 
found, nd consequently connderable refenoa of energy 
4nd the product of resonance 

Tt fortanate that there is 30 rach effect as chest resonance, 
or it would of course vary sz pric for every degree of ralation 
of the lungs, and would thus be a tatal bar to the uniform 


cobuia (ecicnabocs Spercaaja merase socoprecaule 

"Arn post of jncaee the aye, the made tube 
Arts pat a ncn th ja, the r 
secret aly ‘Eittened ll the two fat neo okimately 
a 
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2 THE VOCAL ORGANS 


ere pepe op oper 
" 7 fore and aft, acres the 
top of ihe ae ead decoy 
fatiathe cass of our own bps. ‘Thane iaryager! lips constite 
Mpig iBrpe and ap eps pha at bak 
ga th tga so vepesect “ 
6. Char fame of Giza Unveruty, of teiaman vocal cords 
geste. fn Hie 16 the ie we drawn ra 6 
treating: in Fig19 they are premed together wa to brate 
(ike the lipe of < bngher) when ae from the Longe f fonced 
Detwnen them; in Fig. 20 the pe are thowa m the act of 
vibrating at tie moméct of thet farthest separation The 
portions nearest te the front of he threat are chown towards 
Bie top of the gues 
it wlbeuodertod frome cast at. 25 hat mtbe various 
fnuman voices thion vibrations actly vary from about 40 
‘second (for & very deep tallang vert) Up to about 7,290 
Sig pase top acte 
The vocal cords ce capable of. vanety of moveent od 
saint of tee tape bad Seay. Ta nai tae a 
gorse de pat acy senna a ro oi 2 
IE Speech and sg they ar brut 0 aeat fue tat 
they appeat to tench ; thei lngih and thickoess sito cam be 
varied The fonction ofthe vocal corse m speech it to act 
Z double reed hike the wel-Enows double fed of an oboe, 
‘or like the two ips of a coret Player, to produce 4 Toncal 
‘ote ofthe required patch 
Ta each of the cases mentioned —the voor, the chor, or the 
coret™the performer roppbes air at a prenure sotcient 
(gate teal ran fr foc a mny Dates he 
‘eatly contacting) curtaos of the two 
ipo ce ee. hs wpa viral el te ved at wp 
by the passage of ait Between them —which serait ia the nr 
steam belngr a8 12 weee, chopped up into a siocesson of air 
Puluen if fe reed-arfaces Bre drown apart, main Fog. 18, 
The air which peces between them is not set into pulsstucn, 
‘bat panos through asa cnve or ear arbuleat stream. 


the musical puteh of tha cone proceced by tar recat 
Seog tacks cs 














a YORAL CORDE AT THE MOMENT OF THI PURTHLAT 
SePARatIow WHILE IN THEACT OF VINRATING 


fe ty OC Caer Ree 


THEIR FUNCTIONS IN SPEECH B 


‘hat the esuscular strength of the vocal cords of lips exust be 
such ag to renst the lung pressure, so that there cay be a 
wommum Ieekage of ex throogh ‘the reeds between the 


Pee Ronmel (to wuom [am indebted for permission to publish 
Jus Poop of the voal cor in ac) fas io haere 
deeastrated by actual dat in cingng 3 
is of der veel sos cuore cra ie 
cepren "at aah change ef vowel 


"These iccaimecee tak the intenor laryngeal cavity 
prepares for Une produstion of each vowel by aosaming sock 
Svanatos of form, 15 conjunction ‘with the vocal cords, 
as wal result in producing not only the note to be intont 
ut also a particular selection of overtones or "paris 
Frsabi, te overiom pended ar thoy whch fs asin 
/uprescpance the cavities winch are wultaneausly 
formed i toe mouth and rat™aunaly, By the pants 
of the tongue, lip, sot palate and eeyotis—whes these are 
fet 30 an ta forma the required 
‘Ge tha epper tha focal condo farmevhen,deewn 
septic te te Hoar of x shallow cary, of wich the two 
with the vous! cords) wre an-tumed. #0 as £0 
form Shoblo aupa, “These dupe are called the lass vocal 
cords, of ventnewlar bands, to wivck reference bas already 
‘een made 
‘Their fonction was, until gute recently. not fully understood 
they appeared to art partly as 0 protection and as an artght 
cover lor the vocal cords Expenments with models indicate 
that they also, by ther vanaben of attitude, produce a small 
cavity, of variable resooanee, ammedately ‘above the vocal 
cards. Such a cavity, co-operating with the fixed cavity of the 
god, sts tin ect of the wel cds can 
requ yuency of pulsatuan of the wir which passes 
through them, and, i parhcular, produces the conditions 
21? uke, of The age, bas shows to hpi 


ates vol gous te ef Se peng ade by tbe gato ae 
(ively weg ts ery of ower Poel orca ering Tg 
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‘of resonance whuch distingusb, for example, « whispered #, 
fork, from a whispered bed, org 

Dueet observations made in‘igay by Dr, Ruxsell with a 
Iuryngeal ‘by which the action of the false vocal 
cords could be cbyerved dunng the artcolation of the f,(, ® 
tnd b, 2, g scunds—confimeas the madieations of my own 

math models 

other recently oineved fancuon of the flee vac 
sors may be mentioned here, September, ra, Sis Jamo 

iw Grait end exammed Mr Stra Keckay, who hus the 
Drouin sctonpishivee of og able to nizg’svo nice at 
fe, ie bles tee oor tel wi pen By Ge 
‘yooal cards ; the lower notes, which normally vary wath the 
‘pper notes to as ta maintain = constant mueal tater of 
17 semitones (en octave and a ith). appeared, from Sr Jamnes 
Dundas Grant's observations, to be made by the bringng 
‘together of the false vocal cords, so that they vibrated hike me 
‘vocal cords. 

“The observations were confirmed by a similar exammation 
of my own throa? while amtatimg (vo far a8 possible) 
itr “Wackay’s double motes, "Su James was able to see the 
‘yentneular bands definitely ip vibration wile « very low note 
‘was being produced Tt sceaw clear that in certain types of 
shouting—so as to produce a raucous sound the false vocal 
Cords ate brought together so as to wibrate on their own 
sccount, 

‘The nocma) prich of the human voice, ve the average 
rate of the pulsations prodaced by the action of the vor! 
Cords, depends as we ave sad on the teugth and thickness 
of the ods or ipa themselves. ‘The voea! cords of men are 
about f ich loog, aa compazed with j inch mn the case of women. 

‘Ac puberty a'boy’s vocal cords suddenly nzrene to double 
thor ‘previous mze—with a corresponding of the 

Pitch of the vouon "Those of gus wxcrease only by about 
‘pe-thrd, and the consequent change in the voice is rch Jap 

"he caching "of «boy's weet presumably dt tbe 
‘unsuccessful attempt 19 ¢ of notes, 
to mh be wns prevscy aceasta by soto 0 rad 
the length of which has suddealy been incrented wathout 
the owner's knowledge | 
ted Commun,” Se AS Popes Pr HSA sot STOO Dae 
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Immediately above the laryox is the cavity called the 
pharyas. Gee Pig’ st) ‘Ths pauzge of thas cxvay can be 
Dimtnteted by the minature tague or fap, Keown! the 
epipotia, wire ean eter et aguas the Back fe tongue, 
‘or be bert backward soas, mere orem to close the pharyageal 
esate at tat Bom lawn ty De Rawal t be the canon 
‘production of certasn Vowel sounds 





From the pharynx the outlawing or pulsating az an take 
goer bth wo cores. It ay pam accom ie eat 
‘over the upper surace of the coagee, and out atthe pe, 
‘Or, wt rsay pase upwards froma the behind the sof 
palate into tbe nasal eavity {above the hard palate) and out 
Tithe noitils, Ort say take both coures sunultaneoualy. 
Tf the soft pals 1s pressed backs unheated in sin 


s THE VOCAL ORGANS 


culine—the pamage way leading tothe nasal cavity is ont of 
‘Eons aod ell te a-dong alt peses trough the mouth 
in speakng or sina 20s eaoy fo tall oath omtamty 
whether te panage bette the soft plate Is open or Closed 
Tansey, by apgiving a rubber tobe or stethoscope to ether 
Dowie and nenag’at he oer en. There ina sudden rush 
rout heasd waenerer tbe sft ple 3 sved fore 
waste al cay, whch gute 
tnotaatie, mi a 
Te tong is a mancalar organ, constant an volume, but 
ily and very spedly variable inform Tecan take a great 
Minty of Aden potons tsade the rows as whet t0 
Liter che shape of te cavity us a whole or coe altogether 
indierent postocs, < 
‘Beyond, nd parually surrounéang Ube tongue, are the 
teuth, wivch operate wt the tongue w the production 
ot aly come te ips by whch the {the month 
mally come wach {oro te mon 
cavity can be vaned—fom complete closure up f0 43 OpeRNE, 
of abot half the bor ofthe nade ofthe mouth at it wast 
"The Eps may tho funchow “io © eer extent—a0 a3 
vary the ct ol tbe went coty at wile-maely, 


To elage the cay, of 
‘rated to roles io Shey Bay Ase form, at we shal ee 


later, cavities of thar own, for the ptoduction of certain 
consonants. 








falar exachnation of the varieut typo of sound 
wach ‘they produce, with @ view te ening the ogame 
* inca ‘o ‘round for more 
Uetaed oberon vel 

Spach sounds are penetally caied under the venous 
headings of vowels (cluding apbthengs) and conuonante 
‘The consonants are. ubdivided: into vorced those whith 
are nocmally produced with the sccompannent ofa laryogeal 
ested or wiopered. Tina inthe Engh lnglags 9,4 
(rae in that}, and g (ak ax m pleswcre) are voused sounds, 
‘while, #Ubasinthan)ra, and j (has in shaze) are uovoleed 
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Tas comments am fig ie eo, 
eeteterres 
Pree te a 
Sareea er cs Pe aed 
ene ee ee cerca 
sean pec ae el aro 
a apy eens, it 
trae eta 
a Tes 
Sn TE cade of Ean td 
Tr eg CE at me ef ae Eucpan 
seen tn Eni ent of he op at 
sie Lee ce epee eee 
eb ero a 
ound during the articulation ef the vowels or “ voiced 


unity to mpeeeh 
the avait Penge at wont ‘the voiced sounds can be beard, 
ie ec of oe, get be 
whispered wunds, was dustrated by a senes of sunple 
Tapeements wick T eamed out at my boowe i Somat 
tec sp, ah te al of my dae Syn 
hed pdopted was as follows —Tvtood atu fixed 
pre Und whuspered as lod’ at 1 coud, eight 
erent Engl vowel ssn, 10 scceaion My daighet, 
‘whe supply of pegs, marked an turn the fathestpesibor 
at tich Cet of the'towe sounds was yas cecogeuabie—the 
odtion st which each peg we tered being the average 
fe saber of tao at para and 
process was then repedted, with ds erent, tht the 
‘various vowel sounds were now spoken (phooated) in 2 loud 
{i ot ace“ na cw eam son st 
‘wich the wuced vowel sounds could be “ms 
‘sumlarly marked. ean 
"The distances foci the source of sound to the vasions 
pegs was then paced and recorded, as a the folowg table, 
es ng permeate one rd cay 307s 
ght, northwest cette ten of Sch 
dowvind, the ground being Gt gresdand. 
































‘Vor soa = 3 
eer] wa | est | ra | meee 
Bratt | weywora. | ooperss. | oapece. | Spbeanton, 

=| whe 6 | 6 | 4 time, 
+ | ren = | oe | 39 
. garth Ss go Ron 
= [fe | 2 le las 
= ie % | se qo 
= | ht me | e+ | ae 
1 wil be seen that the eflct of phonation was to sncrense 
the range feom 8 to 29 timex So grest am snerease iad not 
sted, and, a8 will be seen from the table, the exact 





the park mn that direction Incidentally twas noticed 
even at 960 yards, ray daughter and 1 could speak 
Toier & ute be ucdenttad though sts que dat taut 
‘one of th unvoiced sounds of speech could have been unhble 


‘The other alzont amportant function of the vocal 
myer have said to give flexion, melody and emotional 
quality to lruman speech. 


i were pec re have th eects of » mar oan 
suleat air seta pang ‘osu cawisea The 
set pram poe eh ete 
Se articlatory setting of the aap, se or earn ofthe 
autien Tare oo pmniniy ok yang eo 

o daanot Be “ioced ts emotional 
{eallycanndt be vared, though may be rounded with ore 


of Jess empbasis, and with varying speed of articulation. 
‘Ht may be pointed out tbat the jon of a turbulent 
air stream, capable of causing soume in pang 


‘though the vocal cavities, 8 not a necessary consedt 
fof the a Sow, but Gepends om the focm ef the etike once 





THEIR FURCTIONS IN SPEECH » 


through whuch st passes unto the throst and month Thus, 
st fs poeable #0 t0 adjust {ancanecourly) the opening of the 
‘vocal eords and surrounding perts of the pharynx that » lung- 
full of air may be mpudly exhaled, while the tongue and lipe 
are moved asifarncalating, without any audible sound resulting 

"Thus, in & series of experments, 1 was found posable to 


exhale, ‘articulation, at three times the rate of that 
normally used im speech, withoet producng any audible 
‘whispered epeech sounds. 


In vorced speech a new power 1s added, namely, that of 
combanusg the erticulation wth x kumuned note produced 
Dy the vocal cords The ptch of the bummed note can then, 
‘be varied at wal, wnthout consciously varying the whispered 
speech sound wiuch accompanies 

in this way we odtan two new gfis—the gift of Vocal 
Inflecon, wick adds emotional mgraficance, ephass and 
vanety to speech, and the put af Song. 
sate are tre iat Ce large nt a aa ome 

on eset organ fa order to be sure 
oh this potet, and to yustly the nuszmption which at bees 
‘Generally (but not universally) made that the vowel sounds 
fre ttoentally due to resonarice im the vocal cavities, 1 WAR 
uaa ads o ee Semple reaminacy experiment 
ies consated we bowang wit & pet of Bolin nto tha 
mouth whale shapang tas for ve promucation ofthe succestion 
of vowels « (calm) (hay), (eat). (al). and x (who) Tt 
‘was found that nat only a these vowels but also the remmaning 
Yet and al the consents crcpt he sass. and 9 (ah 
ould. be. recognuabl ‘at whispered sounds by 
Se saeeearaias Geren 
the larynx resasned sroperaive and the breath was "held" 
40 that no ar passed into the mouth froma the witdpipe. 

Tena plas, therefore, hat all thee sonods, when haxpsred, 
ase timply produced am the month and threat Exactly 
how they art produced, and what a the easential difirence 
‘Between the various speech sounds, were Goestions to wluch, 
26 yet, no clear answer bad been or coud be given. There was 
‘evidently mom for an totenave snvesngation ofthe acoustic 
inate of tbe apeech sounds, and as al the esertiais of these 
sounds ‘erp found am watpered (onvotced) speech, it was 

‘obwos that the mvestigatizn should, an the frst 
{nstance, be directed to the anvaised sounds. 














Cxarrm IIT 
OBSERVATIONS ON THE VOWEI. RESONANCES 


pus ily whens au on undepadeate at agian Calege 
f as at Magdalen 
Beto Vit noted the amos carting efecto the changin 
erates wien x cman of ere vowel 9 moe 
sume note 

"The Chaplun at Magdalen ic. those days was tbe Rev, 
Horace Eviiys Clayton, M.A, his vee wat Telodous and 
eaont, and_wher he trtongd the services i Chapel the 
Sarmonice of te note en which be twas istonung varied with 
cach change of vowel and pecfored Duple-salls of ax abmoat 
Talitaat chavacter, 

“These changing barmomes were 20 lovd and clear that it 
vwas only by @ conscious effort tbat one could hear te Axed 
Eindgment note from wtuch they all speang 

"These sbservations were aot Solomed ep at the tne, and t 
was only 18 1915 that, a9 Secretary of Secaam II (Sobmaniee 
and Electrical} of the Admualty Boacd of Invention, I had 
eg pale fiber we of te metodo ee 

TDonse tins period a few observations were cerned out 00 
the reschances cf ray ows vont; but the tumes were not 
Iavourable for rach peaceful investigations ‘They weve, more 
(er, found tobe dsflealt and to requsre cosplste feat from 
disturbances, and a high degre of concantrution ov the Part of 
the ebserver, it wel onceuary therelore to avail a mote 


saab: 4 
Eyelly. in November of pet, the cceanon flrs 
itself" Being aloce in London, confined to bed with o shght 
hill, and dinncimed to read, it occured to me to tty and 
listen to tha whispered resobanom of my own voice, as { bad 
‘begun to do dunag the war. 

"Fae work roqued no ‘bot pencil and paper, 
for though I have not got tbe facslty of recognising instinc- 
‘ively the "absolute pitch ” of any mussca sound, I ean always 











VOWEL RESONANCES. # 
identify any note—eathin loss than & semitone—by mentally 
mparig i wi » fined Sote which TIeny carey in my 


‘This bead-note isa fq” of about 812 vibrations per second — 
see Fig. 23—which | hear on tapping my 

firull just above either ear. Another im a. 
dependent head-note, b” 966~—3 sematones 

higher than = 
centre of my forehead These head-notes, which “hu, ay 
‘apparently are due to vibeatsons of portions 

of the skull, constitute two nataral toning forks, of seemingly 


invaruable patch, whuck I have used as may standard throughout, 
(hese investigations 


‘Tu Uxvorcap Vows Sours 


‘At frst the observations were very dificult —malnly of 
to the fact that, to recognise the resonances of the 
vowel sounds, st was necewary to bear tbese souods not as 
vowels but as new rascal efects beard for the first tume 
‘The very fact of thar fasubanty as specs sounds made them 
almost imposible at frat to analyse a8 muncal sounds. Various 
‘expedients were tried such as putting one's head ander the 
thes, and stepping the ears so us to bear only internet 
sounds , indeed, I stened so bard to the sounds 1a my mouth 
‘that the strum produced 2 feckng of sckness Gradually the 
perception grew, and as cach vowel sound was whispered 19 
turn, the combination was recognized of two fant but defimtely 
‘uncal notes —a different pair of notes for each Vowel sound. 
‘The sumar observations of Graham Bel and Dr R. J. Lloyd 
‘were then unknown ts me. 

“Having made a note of the resonances of the whimpered 
and of some vowed vowels, I sent xt to my frend Sie Walhara 
Bragg, in case 1 might be of scentsSe faterest | Sir Wiliam 
ery landly forwarded xo Profs Danel ours, of the 

netic Departmeat at Univeraty College, Loodan, 
‘who then told me that the lower resouances of the vowels & 
{eae rial Beh fh oa) Set ak 
ttt Ts ld to make & more senows #udy of the 

ect. 


ALasorseys Nie York, 1997 epee 
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e VOWEL RESONANCES: 


‘The nest step was to canity the raonunce heard und 
snp thy we ints oer 
owe sou aya 
« Souiehe Bogie te = Pele Sched procaine 
crete thea areoged in ode to hat the oper a wer 
ooutnes ‘woes charted ont eel of coal senna 
‘ure tb lr bs pouble two cmtaous See 
"he reaks shows mie accompanying bart — 


AEE SEES 


Pie. 2 





‘The vertical scale on the left-hand side of the chart represents 
‘a chromaabe scale (Le a scale of equal semitones) extending 
‘ver three octaves. The two thickened vertsal lines, one above 
the other, which ere drawn respectively over each of the 


VOWEL RESONANCES a 


‘vowel syribols { (eat), x {it}, ax (hay), etc . represent the musical 
Tied tea nie de vata ol 
wae Se mag h edna ak Hea eae 
Eek armas cove range om #7 bonne 
Ea etapa te pete out tat, atthe tone we 
4 cut ht, a tha te when 
nese stmervitions were frst made, Tine very Mie of the 
cniy ray of the bee whch hs bo tou 
Probably i is well that af te onset no attempt was made 
tomate te wipe ia ied Went at 
certainly have g@ven up all hope of beang able to carry it any 
SY Ps Saat awh cay oncames e Bo 
Ecngaron eg 
‘Dunng the next three months the imvestigation of the 
TalTi ous poo to produce umtblancowaly twa oatinsots 
eopeictyty sony rete 
see casts Sof reamanee th vice a 
see were pinay cepa of eo 
One venes had a range from about $d" 608 to e””” 2579, 
‘the other baal a range of $2 304 to $a” 912 * 


we 
et 


Pe 


‘The upper genes wat muck more early heard than the 
lower sere—the upper notes being not unlike softly whistled 
or rather half-ehustied notes not quite made to “speak”. 
Tt was found that these notes could be made (all except the 
| See tae apts om Reumnen,Ieteratianl Phocste Amscnten 
Slag of pet td tower moth cans tows 2 Pog 4 
"So idacrued By far 8 pocitonen Go saciede Deals OWtaibod mE 








é ini aaa, 
ower notes of the senes) with the mouth in any attitude 
from wide opan to nesrly closed. The lower notes conld caly 
pe eee 
be rte pray, cee oh Toph fe 
ee ae pen ely peo 





tEnmediatey i front ofthe moutiean as (2 ange 
oT ew nebod Of tng tas appeared tobe tp ol, 
- 0 old, ay, 
tage and eh thang a fo fg ly extended 
tind pelt upAomly agaist the chin ‘ 
to tde lt, eo thatthe edge ofthe palm, near tn rot of the 
Sianb, termed, 9 west, o cawtinetion of Osa moder bp, 
‘he pin of tithe was then genty be zmlyespped with 
{Be Gar agers of the ngt hase thee Sgers bong eld howe 


tha elo te lit hana ané toe ges fhe gh han, 
stolbe mouth each dap a 


A:seale of about two octaves could be thus produced. 
Tap suethod of teasing vocal mance by peremion of Adaa's 


VOWEL RESONANCES s 


1 the tongue was held io Jor malang a ved! sound, 
the fix resonances of ‘the vowel were heard. together. 
Revounnces of 448 vibrations per cond ‘und over weve ft, 
‘bat sul audible—the remaisder of the vowel resonances 
could be made quite loud if the clappang was done 

{e'was cascovered that, with a litte practice, dhe two resonate 
‘scales could be mdependently comiralled, quite apart from 
‘heir vowel ansoestion. In thos way it was possible, for 
‘example, to Keep one note of either series comstazt, whale the 
‘thee eanes war tade to execute « ecale, or even to make 
‘both senes perform scales mm ” contrary mouon "—the one 
senes playwg up wiv the other played down " 

"The two senes may be made to converge towards & note 
betwen 724 (tee lf and Bua (Ff, ele ci) bat T 
{Gr T have sated tgea* or ehoiber te wound prodacd 
(aa T have stated am 1922) * or ‘he sound produce 
St darsmonant pte, rey 
fo overtone was audible The nearest epproach of the 











Tiger) 
“Tin prodvced a vowel rather bke » (oot 
1g then very nearly a plain tube, cea, 
Sates to asco A dae on 

< ry io 
[Raing ao ‘to the vowel resonances themsclves, xt will 
‘the chart that many of the vowels in my own 
speech bawe ether an upper or 8 lower resomance range mt 
omen But in that cae thes: other teoaanoes ace always 
srel weparated "For example, the vowels « (ea), 
Sola, ‘or the King) 25d 4 (op) all have eo upper reeance 
ietween 2366 and 1605 ce a semstone bigher Thus, 1534 
‘would be a good average valve forall three vowels But bet 
‘ier rcs ave gee ier, se fot he cht 
show, an ascending ses, wath sep of fou o ive semutanes 
Tetween sande and between «and ¢vepectvely. 

Th the lower sees, x) aad (pat) have ent] cesmance 
rangen; but tel upper neonates are about Sten semitones 
pt at, hfs of rsoanon fo each vows te 

arstenats, and enables sts procuscatson to be enti 
‘Sod recorded” Specch—so far ad vowel sounds are concerped— 








ataas! Pheer Amocutioe, 192, 


6 VOWEL RESONANCES 


could therefore be scored Like music, the only difficulty being 
‘0 find artistes to ead and reader the two-part score! 

For example, the followang sentenco—waich mght have 
‘been addressed fo Toricel, the original discoverer (mn the year 
643) of the weight and pressure of the at 


fnephere es 
whitperad an my own ‘consists entirely of vowel 
feel my oon ponies, rely 








The resonances of these have been recorded, and are here 
‘zanscrbed in maneal notation, as evsdence, capable of veriica- 
tion, of the eseatialy musical nature even ol whaspered speech + 
1 Ta sg esenaces, wh eval enemy Of en wpe? 


VOWEL RESONANCES a 


‘We sow come ta the quashon of the vasced vowel sounds— 
sm which the resonances of the voeal cavities are energized 


‘he vibrations of the vocal 





sks cava te 
‘the notes the opening of the pe ss kept maar of las 
cshstant” Wath paca, que pone toate «wae 
Spand ham a sce down at the same time, orto hts 200 
‘hut two parts m harmony “er other 

the sre of vowel resonances load mcr 
ound by previous obaervery, vanuh étences 





tone for dhe vowels more) (G0 a (op), and | 
fone” forthe vowel,» (more), (202, & (8p) Gy 
tingle reseancet or the vor ome oor .C. Mer 
‘who by purely matrumental apelyxs arrives at the sane 
Conclusions, The question of uingle or dovble resonances wall 
bbe dealt wath m Chapter V. 

(On the other band, Grabiam Bell bebeved that all the vowels 
‘were charactensed by double resonazoe, and Lloyd, as we 
Ihave seen, actually recorded them, for mearly all the vowels 
rarntuoned by hum. 

‘There are three reasons whch, taken together, are probably 
fuficient to account for the dcrepancies noted by Ells m 
the vowel resonances recorded by diferent observers. {a 
the frat place those who were investating (as they thought) 
single resonances way bave actually heard exther of the two 


2 Ae te Torpto metas ofthe Both Aeouatica, Aut, 1804 my 
kuti "ere tr, Smeekan, wi soeced egret gree 
Tig wisslad Tae twale part ao bum Gy leer T 
Toul he Sle aed Voce Ge tam 
1 Sevan of Fon, at Hi, 1S pop 


FE Sic Gf Mac! Sema Rew Voce a Las, $516” 


“a ‘YOWEL RESONANCES 


ts which were . In the second 
he osmant puch funy pred dowels at we bave sun ht 
‘ized note. The actual pteh foc each resonance may, and does, 
‘vary by several sezutortes at different tras of wiven the vowel 
2s wed in cllecent words, oF wath diferent degrees of mouth 
‘opening, Lastly there i an unexpected dificalty m adentifymg 
(he shold be placed risen to notes produced by the 
note ‘= relation to notes 
‘Mibration of the vocal coeds y vy 

‘We normally imaguse that a whistled note is an octave 
lower Ghar it really ss. Tha Helmbolte’s mangle resonance 
for x (273) m evidently wnitten an octave too low abd shoald 
be 173 x a= 346, wach compares well with the lower 
resonatce at j62°im ty own voce” To the seme way 
Analy teckel) be buna ts odere goer thom 

‘a2 octave higher, 

the lower resonances which be records are correct 

ie roan for the icoly of soetg the elave of 
whistled notes anses, I umagme, from the fact that they 
‘re made by two diflerent organs of naturally diffrent ranges 
of ch nd at many casa est, the cere casot 

ually produce ihe same note by both rethods. In my own 
cave 113 only by smgmg a bh favetc, that I can veach up 
{0 the lower notes of my wautlmg range ‘the two tenes 
‘overlapping between about c” $72 and 44” 8:2. Thos 
comparmg a low whistled note and a high (falvetts) wos 
‘ote, the absolute pitch of the whustled note can be made 
certain, Observers who either exnnot sing so high or whistle 
30 low must find « verious dufScalty sn comparing the 10 
ranges 











Vorcep Vows Souxos 


sags cena oy eam ho 

eee Cee eee 

eee era ee ler ol Tare ey 

ero SE cat tae enamel 

Fe Pt avy wa coe eer ty 

cence anthems Sahieey sae 
rane 


VOWEL RESONANCES a 


‘through the cavity, but by a ssccesion of sharp rhythmical 
impulses. “These impulses suomeod ane another tt a rate per 
second which may ec may not bear = oumerical relation (0 
‘the natural rates of vibration of the aur within the cavity. 

"There has been great controversy im the past ts to this 
elation, bot for the purpose we have in hand tt snot necessary 
{0 enter into tt now. "We ate concemed rather with what 
‘actually bappens in the human mouth when a vows! is voiced 
The expenment was tned of smgmg « chromate wale 10 
‘various vowel sounds in tur, asd dstenng to the vowel 
eaonances which resulted ax the Iaryax note was progresnvely 
raised in pitch. The result was unexpected In the case of 
wowots wih a"hgh pltched npper reiance ike 5 esi eat 
2298) or the French vowel ras tf (2084) the wave high 
pitched resonance could be heard throughout, while the 
ote was ively raed by semutones through the octave 
‘rom 4G (103) to fe (204) | Surularty an the case of the Vowel 
‘(earthy with resonances 5" 1534 and 3° 4u6, both resonances 
remained constant throughout the chromatic scale. In this 
ie the lower resonances were Beard by Biking tbe that 

tween the ear Tarymx—tehule Rngsng the soccestve 
notes of the chromatic scale. 

‘When, however, the sane was tried with vowels 
‘of a lower upper-resonance, a ‘result was found. For 
‘example, m the case of the vowel, as. calm, wath resonances 
$24p and 704 the upper remnance wea fond tury at oect 
semitone fae of the farynse note, though the lower Tesoouoe 
sppenred tg remain constant. The upper rewonasees observed 
‘were as follows — 








Wort tet [tayo 
tahain 2 
re 

lowes resonance Sat 
7) cre 
135 

ce 











z 
Fy 


2 VOWEL RESONANCES 

It wll be soea that the upper resonance alternated between 
a" and $2" ag the larynx note went up the chromatic wale. 
in the case of the vowel «y, as io the frst part of the 
‘iphthong an the word "00", the revalts were af follows :— 





eg ee 











| = 
was Ne ®G ror | Bf" 724 rth 
ay [fee mn 
Bt | 74+ tte +0 
Mieeance | tes |B Sasece’ al shero 
we) sg ees ere 
eae (Peat (See 
am jee = 
| ah jee F 
| gee |F% 


fe 


Te the case, therefore, the upper resonsnce vaned from 
shay to bia he ie 9 ange x seen 
Conrespandang exactly th the range of venation seedy 
‘boerved for the (whispered) upper fesorance of the vowel 2 
quaon Tt als appeatt Unt of tee tg epper TaDOANCeS 
Stand, To were atest hormones of the larynx ae, 0 Welt 
{requency of vibration was a camencal ultple of that of 
ha Deo of the remaining cass the elation, though not 
iu two of the rer cares the relation, 
mani, wan incaly sie oe aunel) vad 


of Foctaves and fourth cases there 
‘was apparently no tinge tee note 
{Sid the upper cesomance heard. 


VOWEL RESONANCES, = 


‘high resonant pitch (<298, 2048, ané 1534) ths pitch remaned 
constant while the laryax Bote was raed, by eteps of 2 semi- 
{tone at a time, from 104 to 204. 

The ‘was made to x how far this conditen 
lasted, aud at what stago—in the moncal relation of laryux 
note to Upper rescnanco—the upper resonazie began to Vary 
‘mth the nse of the larynx ante. 

“A vowel with Tesoasnces 7366 and 4u6, which would be 
described phonetically ax a” ahghtly advanced = °"—was sung, 
fon & chromatic scale from $C 68 to $2" 3o4—te. through © 
unge ol two octaves and two semitones “It was found that 
from $C 68 to fe" 271 the upper resonance remawed constant 
‘ab 1966, but that, o¢ the next me of the larynx pitch (to a! 
287), the upper resonance rese (0 #f"" 1448, and tog” 1534 
‘at the suoosedmg inryx note (£2 304). ets case therefore 
‘he upper resonance was constant until the laryax note bad 

‘with # cctaves and 4 semitones, after which 

spper reyotance decasbe variable. Summladly, wn the cue 

fof a vowel of resonances T024 and 304 {a very forward vanity 
of x) sung from $6 st to © 162, Feyonance Wis 
lant up to a larynx note of $6 202—the interval betwee 
Lingus ote and upper resuance being then octane bd 
‘4 semitones —alter which the upper resemance became variable. 

1 thus appears that, provided the larymx note and the upper 
eetoance are suhcently far apart, eg not less than 2} 
octaves, the upper resonance = constant, wile at a lesser 
interval tt becotees variable. Thus way be because the Inger 
Jbarmomen of the Iaryrar note—feom the 7th upwards 
(ass well known) a cantsznons seale. Thus talang € (64) 28 
{he fundamental note, the harmoncs (or buglecotes) fom 














At an interval epproaching 3 octaves, therefore, there will 
always be a convenient harmonic within short range to winch 
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the upper resonance may conform ; whereas when the interval 
‘a lean, the harmonica ate rauch more widely spaced, and the 








‘upper resonance has to go bantusg sor the searert harmoais 
‘WO which to adapt 

"Tt word ers that sm some cases it fails altogether mn sta 
yest, and the upper resonance then bcomea mdependent of 
harmonies of the laryax sote. We aball revert to thm 
ee conecie wit the guation of vice production 


EEE a ver att ee 9 
qussio af the etch of th reamanoss of the vocal caty, 
sie Rt eee 

ly to the capacity cf rn Oe es 
ee et 
meager yee 
oan ee ee eae 
ee. Coainal aera cased 
ihejs gone arin 
iA hae ee 
ao Gee eee eerie 
Site Soo ae eae he 
Ten ie pty em i 
Sea ate cme me 
Rig creeecra Sete : 
(not) with the added capacity became rather like » (awe) 
wha re a, 
St ee ee eae: sather lake Fr . 

; 
foay) with the added became rather like » 
seks ey ee scp 

= 


Tp oer to investigate more systerstically the rasthod by 
which the vocal fesomances are produced, 1t was decided to 
Tanke « vocal cavity ently of plasticze, 10 that the eects 
of changing form ought be stoded ar detal and under 
‘amdihous which could be Rept constant. An sccount of these 
txpoomts forma the saject of tae next Chapter: 


ated by Me, Habe, wach etna panty 


Ceara IV 
EXPERIMENTS WITH MODELS. (VOWELS) 


‘Tar arhifcial vocal cavity with which the frst expenments 
were made 15 shown m Fig 3r* 

Tt was, as wll be seen, « very rongh imitation of the interior 
of a human moath and was spprumately full sze. It had 


and 0) —Qnqrea ® (ath) moda, No 1 ftboo sy) 
Oat 1 eon, i Retains | 

‘when air was blows aczoss the mouth of the model The notes 
observed were $a! 1824 and 94’ 406, wtuch, by campanson 
‘math the vowel chart oa page 42, will be seen to be very near 
those of the vowel s (earth), the lower resonance being just 
‘within the lower range, and the upper resonance one senuione 
above the upper range of the charted resonances. There 
‘were no means of vouang tlus model, bat it gave a sound lice 
a whispered » (earth) when blown across, 

At ths stage n0 preconceived ideas were entertained as to 
ow the two resonances were proiaced. The immediate 
object was to test the effects of vanous changes of shape end 
‘openings, such a might be produced in the human mouth and 

* Praag ft Rope Sealy Awol, T2 
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‘throat, By finding out bow to tune the model and make it 
gyre ty deed pair of rangance, was bop to dave: 
also the principles by whuch the corresponding 

Fa the Maen vocal cavity. At eoonteet the mistake 
‘Sas made of altermg more then one charactenstic at a time, 
My sntal notes thow that, by muiking the tongue 
upwards and forwards, reducing the projection of the lps and 

‘he mouth from 7 am. x 8 mam. ta 19 ram. x Bm, 

F By 4°), the resonances were altered to $4” 2434 206 
Fr sea. ether words the opp resonance bad gone wp 
5 semitones while the lower one had gone down 2 temitones 
‘The model now was found to give, x5 would have been 
‘expected, a clear breathed or whepered "1" (eat) when blown 


‘across the mouth. But how the resonances had been changed 
by the vanous alterations was rot, then, clear. 

"A second similar model was made and taned, by tnal and 
cervor, ta the resonances a” 3728 and f°” 

fo the charted resonances of m (hai). This modal also gave 
fre yor agrned plerbens tgs fr Pog 
fs to rane the upper resonance one seitone £0 1604 and lower 
‘the other resonarice 3 semitones to 608. 

‘At tthe experiments with plasticine models were 
interrupted, with a view to devising some convenient form of 
reed of artificial larynx to attach to the models, so that they 
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sight produce “ vated“ instead of veunde, The 
fh which ae! boy have sepenioented, one by el 
Gn wuch ssa! bays have periments in 
blade of gram Selves coc two thuntm 90 lat MS 
Funiy laned beteees on. fea Pe] 
a 

‘On Glowing treuph the opemag beeen toe thumb, the 
‘inde feet m vibration front se fo im the opening a2 
Prodhces ‘loud cue note 

in Gre prowent tance, the Bade of gram war replaced 
bys thm Schmrber ap, and te gp h which wate, 
Wasa lenuctlar Bole gute poco fara waco 
Teandleendwetapee as shows io the Bgure” See Pg 33) 


e==¢ 


Thi “ ruse Laryax™ was theo jomed up to hole i the 
ak ofthe mde By meats of pasbcrse cng a4 pamage, 
Stowe in schon Pg 94 

‘war fad that, with at type of red, the prick ofthe 
send-acte could be varied over saoct ous ectave: by slaply 
‘arying the aur premare by which ifr blown-prowded the 
{iio ech nh nd as a ered 


that ite vibrating part Tonger than the width 
the puumge sco whush vag, Wt robber sing was 
Sh Skt an ote Could be te tle itered by wecutons 


La presses, Wath a el s0jatd god f hs pe tt as 
{ote hoy to "bum wuple coe by (omoueuoay| varying 
Settr peae supplied by the perccner ngs tthe tee 

“when the areal xyes oro, jst. debe, wat 
sicie 2a flemade nie tuck eet) met Te 
Uioqast asd fie wased sound itch was yectiond on 
Big Se mate war bt re He ed 
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‘The reason, (which was not appeenated at the tine), doubt 
eas was that the ai ‘brough the larynx was suficienthy 
large te act aga sobstantia orifice and thus rae the resonances 
of the back portion of the model tll they were 

‘mts of those of the vowel "4" and wath those of the vowel 





‘ovo semitones ngher, than those observed im my own waice 
A’section of Ons modal is shown ws Fig. 94 


0, 


So far, the tnning of the modals had been done by trial and 

erm ere lays two suds emma, bat the 

prieiple on Wl ‘then was aot 
pt Sepended 

A serog ‘of eepirisents wap eared out to dncovar th 

Fae tind ol cg Te ren opted res an 

‘mont 








af the " tongue”, up or down and forward or backward in 
a eet ene ot ene 
Sy 8s cmp ong 
mi bea cat 

een pean cpoe er 


Po buck cacy. Tae Sct of hanging via poniton ok 
Sparel Ste he row = 





VOWELS 2 
“Ageia, 2 forward movement of the fmt ofthe tongae tothe 
‘pontion shown im dotted lmes at A (Fig. 38) rlaed the npper 
Fesonance und lowered the lower rexmance A backward 

of the ten B lowered 


i 
iL 


“It was obyious that, from a voice production palat of view, 
‘way should be short azd the resouators on either 


F 
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than that orgioaly intended, A section ofthe models shown 
a Pg. 96. 

Zreciment, whoch was sade about ayrd Febroary, 
agen vue the Bek whieh a wopersoanog model wal 
aengued, 0 as to give « pair of predetermined fecrmnces 


<—~) 


of the descnbed, in which 
a ge, ey owth were’ nei ed by adding 

sartifiesaly to the oa Sy airs, ae pes 

foemt wes ted ak ae moda whack gave fart) tad 8 


Fhe etdtional copenty wnt mown at Pie 7° the 
resonance, with both emfces open, was 1024. 





pcs” was then ataced to the meth of te 
acgal sar) mate yet, ax shown in ig 9h ond 

aced a” fay we deficed was in win, the Seonances 

Sxajsen, which compared wal with the charted 

“A sila capacity attached to thea (calm) mode (xat7/82) 

aves laity good (20) with rescoancer 7084/383, the Upper 
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resonance baung 3 semitones tos bag while the lower resonance. 
‘wan correct. 


Tt was found that a tasty good x could also be made by 


Momng, by month, S'mubber laryex attached to a 
single ovoid Fired Feacnator (pe Fig 3), but tht the 
production of fon the capacity 


res tote opeatare mood? In othr weed the rrchaned 


svete partty produced m the camty bekend the artifical 
Wethe cavity of the cout wat reiaced, the v sonnd was lost 
‘When the ovoud resonator was blown by bellows, no 3 aes 
produced ; but ow anterpoang « plashcme cavaty between the 
Eoetle of the bellows and the tubbir "1 
Was more or less restored Am ad@iicua! resouator (grng 
bra with both ences open), was Sow attached x front of the 
‘veal resonator, and gave 2 faury good %, whether blown by 
uth or by bellows 

TFmally, two separate reonatore were yomed, and 
systematically tuned, by varying the sue of the frant onfice 
ind. by culling ost or inserting traneverse acer in the 
‘ylindacal portions of the fwo resocator, so a8 to vary the 
‘capacities of these resonators” At 6o8/g6q thus model, which 
tw shown in Fig. 40, gave a good @ 








In this model the higher resonance (608) was produced by 

ahaee mie ene ae 

i a eee 
vines 

a baie cette neon 

Sees 
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szag8 to 2679, characteristic of i, the orifice between the beck 
ad tront caus should be narow end thatthe ent cavity 
sar ad 42 show two forms of this model, the latter 

‘42, with the narrower internal onfice and resonances 


faze grag the better vowel. 
Spin ee "was made with a rectangular mode, bualt up 
cout of rolled out sheets of plastcine, with the obyect of making 
4 double rewonator which could be eamly reproduced im wood. 
‘The vowel sound wstended was x (who). The resonances of the 
‘ont and back cavities were made to match those of the former 
‘Wimodel~wiuch was tekea ayart for the purpose —and the fo 
rectangular cavities when oombined gave a good x. Thus was 
farther improved by altering the eapacsty of the (wo resonators 











40 as to give rscoances of 645/385; the higher pitch bemg, 
4 before, produced by the Ack resonator. 

‘By th tune the principle af vowel formation was becomung 
eat: there must be 1 effect two resonating cavibes, each 
producing a separate resonance ; proved these revocances 
Bre comes, nether the exect shape, eros secon or length 
of the cavites are matecal; the two cavitig behave Lie 
two Helmbolts resonators joined together in series* 

’As a test of ths theory, a mode! was desiened to produto 
the vowel eas bn "bay (Gmst part of the dipthong), with 
‘esonanoss. 2048 to 2298 and 430 to 5x respectively The 
Tau eatemet 


. : 
t 


wbabhece 
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mndel was made to a ivch maaller scale than before, and 
‘was bul up from 2 back resonator of about 34° x ry" with an 
onor {in dhameter, which guve $22, anda taal back onlice 
fe the atten! arya, and fumelabaped fot resonator 
swith aj" back onion grvig 2048. 

‘Whed these two resonators were joined ao chat their 4? 
crifices comaaied, «twas found that ths ptch of both resonators 
had been aflected by the junctsn. The front resonator had 
Groped mm yatch by 2 semtones (fram 2048 to 14) whale 
the ack etnater fad Boece lowered by sete (53 
10.383), 

‘The back resonance was then cocrected, by enlarging the 
coon oon) ante oan ise pia by 4 somes 
to 483, the front reaocance was evidently rassed too much 
by the enlargement of ts buck once, for itis recorded that 
‘the fromt fannel was " slghtly lengthened” 90 as to give 


2048 
Pe 

“The model—ee Fg. 43—the resonances of which had been 
obverved estiely by tapping tne resanatore—was dow blown 
tsnd gave good votond {fay} atthe fovt thal, when the 
pow of rnd was owed by asd we peu apn 
to the "larynx, and the mouth ovur sletsed, closed a 
inal nga Oe oda ccd the werd Baby 
"Thao the fret of « sees of models which were rade, 
gn te tame penal, pro tbe vows» (6 # (al, 
1 Goo), with nesocances reversed the upper reaoaasce Deng 
eee by te evi» fo ime» an 
Fg. 44 shows « oct of these models mounted on the tate 
Lord Rayleigvs experimental oxgen at the Royal Ineitation, 
wiih wes Sow a coer oth Foray, re 
dexal ‘ro, feats ane jonal wget, ac 
Mlowance was made ia the resonators bore yommg “P, 
fag wee fan igher han thes ite ch and ete 
Enaliy fr joining up, by adjusting the Sse of 
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the centr and font orSoesrspectiey, of 1a ome cases 
by pring in tne wale of he bx cavty to mine pte 

iemae of airy te cntlaw fn «ch 
gree fect in mong ‘espcator 
Tie 4p shows ane (up) modal spe. Pag Yeas oo 
i ain. anton wih ocr teen 
a Pg 4B ang (eh) sss4 st (ele 
Zythiys fs winch the cenbrocoon ol the’ tees wil be 








‘A word may be said here on the general efloct of joining 
resonators in senea, smce this is 20 operation which must 
equally occur ip the formaticn of vowels by resonate in the 
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eesti aparece 

Shs Sa ams aly bacco: 
Poe errr rer rr 
igh dee eter 
ie no: cae eee eee 
Ba Netetaninagl Macasha tae 
fume 

SEE Tete an per pont 
con outer ay jumed op to the sar ein of another 
Pendent pete tered 
ec ea Torte 
Sear cate aes 
fee eee eae 
Spars Meerese renee ot 

of the aur in B and that of the open aur. The smaller B ws 
See eran tec 








1 the cate of two resonators m sens, with a larynx at 
the buck of te ba resnator (he arya tn atl a5 an 
almost negheible onfice), the maximum fall of prich im the 
Trout resonator acrurs wien the frost mapeator fs large, te 
‘back revonator small und the central onfice 1» lage compared 
‘wit the ffont once A fall of 70 veustanes wan beerved 
oe such case 
‘The lent fal, a front resoeator, occurs when the front 
resonator is snd, compared wich the ack resonator, ane its 
front onfoe & large oompared with the central onfe, 
‘he coeasms fall occur 
when the back resonator w large compared mith the front 
Tnege compared with the 
or‘s ack resonator 13 
Produced when the font resoaator i lange corspared with the 
re ta of the ost and ont 
restrain sees 
‘was investigated mathematically by the late Lord Raylega 
fad tas eas ry et oat Be ook om aound! Fortier 
lewatgntons by Mix Benoa sppear in Append T of te 
Prevent woek. 
Te wil be remembered that Wallis, i hin experiments, 
slamed to have produced the whole series of vowels by the 
‘use of a single cylindrical reamnator of which the eSecive 
1 hay of Sod, vy Let Raph 104, yp. 38 10, 
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could be varied, but that experiment with Professor 
‘Tours’ apparatss did mot support ths clam. 
‘In order to test thus paunt furtber, 2 cylindrical resouator, 
som. intemal cameter 21 cm. long, waa made ws plasherne, 
‘tone end and provided with x small aperture, in the 
dosed end, for blownng the model 
‘The tube was progressively sbortened, by extting off trans: 
verse slices, 3 em. in length, and the resonances were obeerved 


a? 


hi 














‘when the tube was blown after each reduction in length, The 
Tollowing absecrations were made — 
“teehee [nomen] You 

a ray sis | (earth. 

3% | my ae a 

a | a fas 

33 | tao4. $12 | betwoen tand'a (hat) 

% 1824. 608 1» (hat) 

| aad 5s is 

9 2434 Biz | between « featth) and a (up). 
Te wil be seen that the plasm cylindrical resonating tube 
Prohiced two sndible Tsonsnoes. 


‘ho Upper resonance became wsaudible, bt at 
em. a £365 and Gob to xoe4 was beard, ging 2 vowel 
1 up), and at gem. & x625 and’ 1932, ging the vou like 


{eval beseen thatthe vowels, und v can all be produced 
by imcndto wk ee ts ene eon, $9 at 
thay} 12/2504, a at 16assqt and v at 322 

“These are, ifs bebeved, the only vowe's winch canbe faisly 
scrantly Produc Uy nomen bra pon lst of Bas 
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nd—the fundummental =, and its overtone at 32, taking the 
‘lace of the two separate resonances of the vocal cavity. 


These experoaents were allewards repeated (:5 26), 
eral oazeter (05 








Fre 6. 


‘The resonanens were found to be substantlly Che same as 
ven by the vader tube, and the fondamental note andl ste 
‘Overtone had the felaton of mtv 3, for all settings from 19 em 
fo Zar “an addiuecal overtone of so was Bead ct 22 cn 

1 only the fundamental sas Teoogrased Tt was 
t when the resonator was blown acvors the mouth, 
Ai the vets btn ering was sions aboot ae? 
tone flaiter than when the resonator was blown 
‘This difference became less a¢ the resonator wan shortened, 

Tt waa found that 1a blowing the resonator acres, it was, 
necestary to close the tubular puton red at P, otherwise 
Additional resonances were introduced. 

‘To teat the effects of a partial closure at the back of a 
cylindneal rasonator, a brats tube, 37 tm internal duvoeter 
fund about 20 em. long was closed by a plasticne dive 10 mm. 


—_—_—— 
a--__-, 


thick it then gave a fondamental and an avertove of 3 times 
the frequency (s4r + and 1625). A hole was then formed 1 
the dise, as in the Ggure, Fig’ $2. and progresevely enlarged. 
Ie naz found Sat wherens ibe Seademental te wa 

ely mised fom Sar + t 96, by gradually mcreanng 
‘he te ofthe bole up tothe fall bre of the tube, the anganal 
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overtone {régz) remained substantially constant. With 2 
{ick aperture of between 33 and a7 mom. Aiameter, the funda: 
‘ental and overtone gave dhe fesquency relation of w 308 2 
(between Sraitbas and S6r/r7aa). This fae may afford 
1 cunts of Prevous drat Te wale wage 
tabular rexmator wes found to prodoce good a 

resonances teasers, the overtone of sv being pom 


to the effect of the opaming. 

‘By similar experunent with an ovod plasticine resonator, 
Seen are pa ace ee se 
to whether it was blown through or across the mouth 
‘When the model was tapped with the Snger at sts equator, 
Heid ibe chee gis 
Free sad gn. Wheat us es eal i fred 
Steere ero 
Puna meeat oars 
Shgtoesn i eeyaee nan 
Lcaeeemiaees Sees 


ie at rong emt a. 
aa hited with am astiical lary and blown, it gave 
acleer vowel soul betwee men} an» ofa), the echurtcter 
being probably dus fo the 41 und 236 (compare the charted 
‘542/20q8 for s) and thé = character to the components 
‘Sairatas, whucs are within the charted ranges of tha vowel 
‘Thetangle ovo resonator was a fact giving two vowel ands 
sumltancouny, by ‘tase & common lower Tenaance with 
tithe of two Overtones 

So far we have deat only wth eye reonater, or with 
two resonators jasned together in sens or, ax obe mag mA, 
raven tandem” 


‘The twas tried of two resooators 
i Le. core ss oe ad an by» noel 
a forking passage to the two resonators 


ree Fig. 39 

Pie rentatort eet ee plarboane and tuned, by 
asjeting the epecty wd ie of ce to at 0 3 0.6 
the, ratamnosa "igg4/er2—carvesponding to. a. (ep) aad 
244 ly4a corespoading to | (eat. 

‘in the cane of the 1 medal the upper resonator formed a 
swoall fuane, connected to the laryan by » teatively long 
‘arrow pasmge ; the only object of this trrangement was (3 

* Ro teow e087, 
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1 was found that, in the case of resonators ix parallel, ere 
‘was practically no reaction of ane fesonator on azother, such 
ss czured with epaaiom seria It was, therefore posable 
to tune the two resonators to their proper pitch an ‘the frst 


Tn the case of the t (cat) model, when the passage to the 
lower resonator was closed, so thet only the upper resoeator 
was in operation, a recogauable, whispered, 1 (ea!) Wad 





allie Herve tt fares wee formaton a concerned 
lature might have provided us with two mout " 
Sain of th ge eu ws eto hn ls 
of sts length t 
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A farther model was made, and attached to an organ reed, 
as shown in Fig. 55, Ose tevonstore beng tuned ta. the 
frequencies heard in tbe vowel « (al) This model produced 
2 recognuzable » sound, but not so well ss the resonators in 
erlen A salar model timed to the resonances of (who) 
did not give the x sound—apparently owing to the presence 
‘of overtones in each of the two resonators, 






me fs 


One other expetent may be mentioned m this connection, 
saney, that ot inerting te sciseal lacy betwetn two 
esol The ‘coda ths tate was shows at's Royal 
Tiwutuson Cocverssione in February, goa” and consaed 
ots sail feet ttor tuned to 922, ai oper ck 
Staoator ted to 985, th rubber skp red 0 he page 
yommg the reuse 
Wea tis model was bow by an air tube attache tothe 
found betwee ¢ cod (ot) Te ome ot aay at 
Fortra St Tt som aot t 
Gevoceibe giaity of the'wox bumana stop of tae oa 
‘Sanber and open to inion latway ama abe partly 
: ot mia that abe par 
closed at the mouth—may be due to the same cause 7 











VOWELS 6 


Mararat or Resonatoss: 


Many experiments were made to test the eflects of different 
imatenals forthe conotrucvon of reonntors Pasi, as, 
brass, cardboard, wood and inde-rubber were all found to 
gve almost equally recopmzable vowel sounds, provided the 
Funing of the resozators was correct. 

“The quality of the sound (ax distinct from the vomel 
character), wa2—as wooldbeexpected-aflected by themratenal, 
bmg more" katural ” m tbe case of the Ios rad omterals 
‘Wha sada-rubber was ued as the matenal of the resonator, 
a diculty of waning was ntrodnoed, owing tothe transparency” 
o-ound of the rubber walls. Thus had the elect of raising tbe 
eoonant price, uch as fan eoousbeally opeque resonator 
tad been pectorated with additional antics to ar, 

‘To teat ths question more defintely the rubber tube was 
surrounded by 1 layer of plasbose f oesiumetre Ook Tt 
‘was then posible to produce the vowel scunds of low-pulched, 
esonamce-—vis, + (eat), by constnction of the tube by meaos 
oh an adjustable dip al 36m rom ste open end, anda (who) 
aes {conncwon at 7 cm. ater dong Ye re 

tube with a plastane cap pasrced with a 7 mn. hole 
‘The question of dcaai raaparency wal be fertborconsdered 
Intertoo, in exmnecbon with veioe product, 








CrntypmreaL Mopers. 


“The plastene endl, though tlativaly easy to make and 
to fe, were lo endy damaged Ase ba en found that 
ther aferais prodaced tatsfctory vowel sounds, 1 Wad 
decided to eapentnent with retal efunder and to subatiane 
for the “central ondon’” a rg shaped planger, ie. anger 
‘wha hole through the middle wlach cruld bese 3 any part 
oF the cyker, oo as to make a carstnchon at that pact. 

By wing s number of alteratie plongers with dierent 
sed of ake, st was Hoped to obtain & mode! by which any 
‘vowel coud be produced at wal. 








it Some penny experment with a glass tube and 
red rk pg tla with a brass 
‘abe and valeande plonges, whch were 


‘made up for me by Mess. 





Epeiy. sa Fle Se 
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“Tha phgers had each «sige bras piston rng Sttod round 
them which prened aguint the inde of the cylinder, 50 at 


te keep the pooger ts place. A roetal rod wil'a pail yee 
Af tvtend fabled the pang’ tobe Gopoed ond mores to 


Fra 


Twas found that by moving the ao mm planger m succession 
to 14, 12 and 15 com. from the cylinder mouth, the mode coud 
a mode to rbeae the weed ~ Aber" heb ett mag 

farenoe may Bete be tade to a later vanable vowel 

model with whch expenments were made, 1 7926, 
to test the resonance of the arfsseal vowels x comparian with 
thon head ry own south, Tae ode shown Fi 57 
‘wan designed with the help of Dr. RS Clay, of the Northern 
Polytechnic, London, and was made by Messe. Rushworth and 
reaper, Orgaabmulders, of Lavecpool—to whots J am indebted 
for"valuae Delp in conection wth the application of the 
Drioaple of double resonance to organ pupes, © sobject which 
wll be dealt woth in a later chapter. 





n 





Pa eee 304 
Se un i 
ail ate ug as 
as qe jl ip Wee: 
Hh fiteties halite cig 
iH peli i 3 
pee! egisegee yids wi yep Hy: 4 
dca ee ea 
DIEU hl HH 
eee Ey nual 
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fn the cao of the front resonator, Fig. 58, the spacing of the 


tqovp of conly spaced pesto a7 ad yok tr tien 
=F eatins tt C7 and 

fp Belorereaclung a and, ten & gap of bce the di 
Boe Srey aed nya ma 

2 ‘eaonator, Fg. $9. Ge specing is more even, 
but «4 and @ all occupy « single pomtion, 











wooVa 2A eae 





Ld 
of the 
a 


He 
Hi 
i 
i 
i 
i 


mistake to use the sare upper (or lower) resonance for twa oF 
Uhre different vowels when, by & process of Te-spucmg, we 
mught give each vowel an upper ewd lower resnanor Tange 
which would be, both, chacactesistic of that particular vowel 
‘The effect of euch a proves would be to alter the ” proauncia- 
‘toa af our vowel sounds so that they differed: from eae 
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eer ete nm tey ng eee Maye 
Serpe tage ores noe 
ay cement 
-pugieceare sien eee at 
BrP lg gin 
pare eerie 
See oe aes 
oe mea een ae 
So pes contre haoom orcs 
pe ee 
ree 


Euzcrancat Resonators 


In the come of the expenmeats with the plasticme 
searaore snes (Ap, Tal oe on mes sl, 
that ag electreal resonant areas (rock an ae used. for 
"tuned" reception ‘or exustion i wareles are 
senalagous to acoustc eeanatore 1 might be posable te prodce 
artical vowels electneally, by substituting two stably 
tne, by te some analogy tothe Tuned coe, mh 
3 ‘same fo the tuned creas, mught 
te eertnealy “coupled” tn enc or paral and sheng 
Sy sae fon of tent, ah fl be ct, 
‘supply energy to the crete m2 
“pay a5 to pac, "woun! vowel sounds hen. th 
current was passed inzo a telephone. 

‘The matter was dcamed wath my frend, Dr. Becls (then 
Principal of Finsbury College), who uidertook toy the expert 
‘ment, for euch T gave tt « set of resonance frequencies 
{or the various vowels. But before he bad been able to carry 
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Atont, the: ‘was tried independently by Mr, Joba Q. 
Stewart, in the Research Laboratory of the Western Electric 
Company, of New York. Stewart's letter to Nature! giver a 
diag fs creas, wach proce (by permlan) 


"Sc flowed D.C. Mller, and sasamed hat tbe vowels 
tas bale, Satelite ee, Ste 
) Ho (mio) single wontons only. Hie bin 
eagances were, a4 wl Be acca, coupled in parallel The 
Following iv quoted fram has itter’ © Appropriate adjtaimects 








re 


of the resonant cirewits 1 and 2 were observed to result in the 
Jodeci of all the various vowels and semi-vowels tur 
Alteration of the frequency or damping at eather reaonant cs: 
‘uit was observed to result in alterabos ofthe vowel produced. 


i Joby 8, No. PT, wl SH 
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‘ough the amangencat of rscantart fb seis stead of ia 
parallel) bus—so far as is knows—cot been ted. 

‘One point in Stewart's results needs further explanation. 
Stewart bebeved that the vowels (cal), » (all), and v (who) 
‘were due t0 angle resonance and he etaten, ” The frst three 
rors (is, 9 and nm our presct wetabon) are eich 








the remauning three are charactenaed by two trams of recurrent 





ig bindlcocis caaachocak obec: 
2 tm aire re er fe 

Mo Pa ene 4 
the Royal Inuttlon in t525 differed in several mereting 
tae nine et re ming 


‘There are two sanding cvenits each capable of giving diferent 
frequencies of oscilauen of over one muluon per second —the 
sxears above ono mulbce per second, corresponding to the 
esonance frequency for the vowel intended. 

“The recewang cyemt was made to copilate at exactly one 
million per second and therefore sent to the loud-speaker 


ps EXPERIMENTS WITH MODELS 


heterodyne beats (due to the difterence of frequency betwen 
the sending and receiving cxeuita} at eudable frequencies, 
‘corresponding ta the excess over one milion of the frequencies 
ff the two sending circuits, These beats or diflerence-tanes 
‘therefore produced, im the loudspeaker, the actoa) resonances 


28 


the two resonances wis also of 
; trey te ema a0 


mle Pos 
Epona ee 
Sg gg ng eae 


‘ogether. 

‘By the ‘of Dr Eecles, I was pnvileged to 
demonstrate this apparatus, an lecture g.ven at the Institution, 
(of Blectnical Engrcere* ‘The vowels 1 feat), » (a), e (men), 
 (cales) and (earth), were al recogrezably produced ; the 
‘vowel w (who) was not £0 good—pombly because the relative 
smtensty of the two rascusmees was mot correct 


ent BS NCS othe Peal SoRety Jeb eco. 


Cuarmme ¥ 


VOWEL SOUNDS, CONCLUDED—SINGLE OR DOUBLE. 
RESONANCE? 


Ur to ths point we have left the question of sangle or double 
resonances avery uncerfan condivon My own observations 
Ul pousted to double rewonanoes for the vowels « (calm), 
{aij e (who), while the very refined msirumeatal wets 

Of D.C. Miler and the electncal expersmants of ‘Stewart 
indicated sungle resonances only 

‘As judged by ear, the double resonances of e 0, and x are 
ates lar a the thes ead ae aed ear than then 
Ge demonstrate by the lapping toethod , Die Upper 

al thee tres wowes ace nee adhe omag to ther pte 
Deng lower, while the lower resonances being comparable 
ioe af (at), fay) and fat), ape 

ret 











prodocing 
Of cardboard tubing and tuned by adjustment of thelr length 
tnd once, were fed to orgas feed ack, a9 ued ot the 
jndnical double rescnators. The one was tuned 
ESD €. Rlers iequency for tally nx 760, me Be 3: 
‘and the other to ius frequency for 1 (who), 383 These two 
sungle resonators were thes compared with my own double 
Tesonatort for these vowels, 861/483 for e and 812/322 for © 
Tt was found that the single resonator at 78x, gave a trace 
of the »sound-—berng more he (ap) at high reed frequencies 
and like w (not) at low. The single resorator at 983 gave no 
trace of x sound—the sound produced beng more like w (earth) 
co French “eux”. On the other hand the double resooatar 
@avea quite recogamable 2 


a YOWEL SOUNDS 


the cinder wan nin when repeadacing the engl ord 
Ths method of rig 
ied by ace ab Sek and by Herman and wis los 


1 (up) at 225 became a (cal) at 203 


Sieh 





Inwitate of Electrical Engineers, on soth March, 1924, and 





SINGLE OR DOUBLE RESONANCE? 79 


‘sume yeas, the records being sade audible by a loud-specker 
om, attached directly to the , By a short 
of feeble metalle tubing. Doerinse ae 


of Vowels? may be of interest u this connection He points 
out that, im the Fooner Analyas of intoued vowels (winch 
‘was in fact the method used by Mal}, st 1 useless t0 soek 











& VOWEL SOUNDS 
te “Rado Rex Tn this device a cobad 
Se iy hemlet “x 
feoton imei ee, Noma the pew bal ack 
‘vd cuen how ay betlery. he caret trom tbe betery 
Woike coco age frst woes aioe etal Drage wa 


specs e veel pp is the wre caval ths bridges 
designed that it chatters on sta bearngs when a note Gf abot 
‘$00 vibrations per second reaches it, Just a3 a teaspoon wall 
hatter m ite stnoer if Ind on the piabo ‘when the ngit cote 
{b played. I follows that whea autwaven of 500 por second, 
for thereabouts, reach the kennel, the ““beidge ™ chattors, 
tae thor sermatey ssteropt te crest whch, pis 





ie Gedeoapa The magpie, theca 
bce Todued, ‘no that the apmag i cailed to reat 
Abel ad eee the 


(pie eapecenenii ee soy, it was found that the reaction 
"when any of the notes fa’ a6, b' 483 ot 53a were 
either on the piano or on the ocanna Tt was also 
‘hat the reactiog of the word" Rex" was entirely dae 
‘to the vowel sound ¢ (men) and that xf mm tus name other vowel 
sons were subsbtated,  g. an m” Reckn or” Rooks", 
{he dog not csp “The device was feted wit kaye 
‘vowel sounds end was found to respond to all vowels hove 
lower resonance, in my voice, occurred between 456 and $1; 
‘these include a1 (hay) (weak response) (rex), (eerth), 
4 (al), and ex (00). Ox the other hand there waa 20 
to either { (eat), a (ap), @ (calm) or v (who), the lower resonance 
‘owes being ether above or below the tesanance range ofthe 
chattenag bndge. The expenment was ao made of blowing 
the playarane yowel models ata distance of 405 fot from the 
applratus. ‘The response was similar to that inthe case of 
iy owe voice. 

“According t0 Mlle’ analysie, here should have been no 
sespanee to. Rex, therciore, may be cited as strong witness 
‘to the trath of this double resoeance 

‘Two other observations bearing on the qurstion of vowel 
retomunce may be Wentoced bere. 

‘The plasticise model ging the vowel (jt), consuted of 











‘he 50813 mage ede te epee nem 


SINGLE OR DOUBLE RESONANCE? ar 
‘a neatly hemigpherical belmont, connected tg an elongated 
‘back resonator by a amall central orice. The front resonator 
wae ble, 20 that tf could be withdrawn whie 
the model was bemg blows. The effect wat that on 

swmg the bell-moath, the soond : was entirely lost, the 
eflect produced bemg more bike muffled « (earth). ‘The 


E 
€ 


expenment malicates the ‘fleet whuch the bell-month, 
of wind wstrument may bave not only im the volume of 18 
tone, but also on iis “vowel ” character | 


’ 


Fra. 08, 


‘Theother observation relates to the expersment of Helmbalts, 
‘which has been already referred (0, of singug the vowel ound 
‘to.apmano with the loud pedal pressed dows, so that the 

are se into sympathetic vibration when a sound of ther own 


‘eo Sat'op tee, leckem thet 
rans sei te 
ee totes 

ee 
substentully constant A sumilar but shll weaker 
eer ae fat dome we 
Santa Thom oe bib te aes ala} Sats BRS 
ce ee a esa 


Ricoonmion Tears ov Axrunciat. Vowes 

So far the only independent evidence which as been 
produced as tothe Bdeuty of the vanovs odds the bebamour 
BL" Rado Rex", wheen teqpomes to the venus vowsl 
‘Models were simular "0 the responses for the same vowels 
‘when mtoned by the bumes voice. 

"An experamest of a diferent ind, propoted by Dr, Willd 
Panett of the Univeraty of Lonrion, may be here referred 
te, Dr. Perret suggested Contin ordet to cbtainan mapartial 


1 Author of Sous Quactenr2f Phat Thaory, Contexts, 119. 


a ‘VOWEL soUNDS 
estimate as to the vows! character of the various models (of 


‘Ment was cared oot at s meeting of the Philological Socety, 
Ibeld at University College, London, aboat the end of 1922. 
‘Tt was rade more dificult by the fact that the setiea of models 
ineloded both loag and short vowels, ie. sounds ‘which, uke 

(cal) and { (eet), are normally prolonged, and others, ike 


lengths of tume they are much more apt to be 
fegults of about 20 voting papers may be summarized as 





ol fr S Tames wots ou ad 
eae 
wom De 

beter es : 
1 Oe ae yoy eta wt 
tesla hand A feo Aeterna cron, and by trae 
(ob) wal laben 6 tenes fe hn a ace fet 
mw (hat) was mustaken 5 tunes for w, twice for e and once each 

per 
£08 wey seceevas na & (ely by Deeey all lscees, ealy-<0 


¢ (ren) was recorded 6 times asa, 3 times os = fiat), and once 
cach as = tow and ase 
It'll be seen that ip elmast every case the vowel-somd 
‘was cither recognized or was recorded ax a vowel whose 
Fesonances were of the same order of frequency sx thowe of 





adyusted 20.28 to erve the best obtainable senses of artifical 

vowels, as judged by ear, and that the settings which gave 

these vowela were recorded. When the resonances af the two 
fe each of 


{ete corded anges ta! the rowel old cody be rotced, 
1m the voice, at thom cesonacen 

‘Similar expenments have been made with the cylindncal 
models gunng the vowels & (roca), 4 (ea), » (aD), 
‘nd 3 (obo), namely, by Professor HW Gray and Dr Russell 
at Columbus Umiveruty m 1927, and by Dr. C. S. Myers dunng 
the meeting of the Bivtsh Assoomtiot at Glasgow ia 1928. 

‘in the Glasgow expenmest the artical speech aopads 
‘tested camprsed the vowel sounds « (calm), @ (men), | (eat), 
6 (el) and (who and the consonants p, t, 1, ti, 4, (made 
by are of a rubber tube resonator) and m and 6, produced 
dy diflernntial cloyure of a cylindncal retonator with added. 
‘nasal resonator. 

“The Jory consated of Dr. Myers and twelve other observers 
interested tn peychology or | ding Miss Avme Hl, 
WeAllster, of Jorda ‘Glamgow, whe afterwards 
analysed the remits. The Jary termed tier backs on the 
demonstration s0 as not to get aby information from aght of 
‘tie maupulations involved, eg. toe positions of cosine and 
release, and the order in which the vowels and couomaatt 

1 Su p71 (Cn. 19) and Appar TY. 














% VOWEL SOUNDS 


se reddened by ering hem cack « umber 
ing sovepandicg noctered shat. 
Se too way te eortartaed as floon = 





‘was observed for a (up) (822) wale w (earth) was given a choice 
Of scx semitones (406 to $41) 
Further 





tonus,» (maa) eight to nine seratones, m (oat) Ax 19 

ones, » (earth) six sexitoncs, « (up) seven emi 

anes, « (clin) seven sezatanes,» {aot} seven betes, o (all) 

six (0 seven semitones, ut (oo) eqht semutoner,« (who) ten 
‘onitones. 





SINGLE OR DOUBLE RESONANCE? a 

it will be seen that starting from 1 (eat), the ranges increase 
steadily to 9 (mes), coma at about seven semitones from 
2 (hat) toe (all) and then increace to ten or more for w (whn} 
and u (put) 

"Besides the twa sevies of resonances which we have discussed 
Iniherto, appeared that (in some cases at least), additional 
‘components were present. Thus the frst wowel chart of Mares, 
‘1922, showed high resonances of 2434 in the case of a and U 
‘and a faint addtional component of 645 to 683 in the case of a. 





ae fuctwo of the vowel sounds, sxnce most of 

‘vowels are substantially altered so character by the spplication 
of external on the 

position of the tongue Thus (by transverse 
{trout urinediately above Adu’ apple) the 
becomes like x (earth), « and » become lke 
Take m Ghat), whale © becomes more Ske (t) 

‘The modifed forms are best heard by alternately closing 
and opeaug the mouth orice wath the Rand, the positon of 
the throat, tongue aa joing bap conetiot 





$s thera the more nbted fo esata whore 
liowed then voice resocances t be recorded, namaty, Mist 
Someralle of the “Seth capper ee 


‘YOWEL SOUNDS 


WNW 


: 
SISI8) 
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sa 


tira ee eens v om. o 
An: ott bap metal alee ote 





Whe, 654-0 sepremmme 6 typent tnmanon ot te wether’ vm (or soa 
peta). Mo Someries vows! mssaanenn 


B VOWEL SOUNDS 
University College, London (French vowels), and Mise Tatiana 
Moselova, late teacher of Russian and French mm the School 
of Modern Languages, Oxford (Rassian vowels); to these 
‘we will now ref 

(Ormre Excuse Vowst, Resonances 


‘Of the upper resonences or resonance ranges observed and 


shown m Fig. 658, all but threr fall within the range of my 
‘own upper resonarices—the ‘oeing @ that) at 2169 
(oro sezutones above my 2 (al) 024 (one vemtone 


above), and v (But) (one semitone above). ‘The el (hay) 
resonance toucbes moe, but exteads two semutaoes kugher, 
‘The lower resonances are all normally higher, ax being outside 
sy own ranges, the zemaunder are vnthun or overlap my lower 
Tesonance nunges. The host stnkung daierence wmv (put) 
af wuch the lower esonanes range ® eght semitone higher 
me 

‘Mus Somerville speaks very clearly, with about the same 
apparent pronunciation ¢s mune, but ath a somembat more 
foustncted buck resonator. The additonal Iigh resonances 
for the vowels « (earth) to v (pat) were not detected an this 
‘vous. 


Auamican Vowst Resonancrs 


Before dealing withthe French and Ratan vows reoaances 
mention abo be rnade of very interesting and Tenant 
fear on the Englah vow) resonances a, spoken the 
WEA, made in sgt, by TB Crandall andC. F. Sac 
july “mattamenial wetode—tie epeket words busy 
‘nstramet be 
Eecinwally recorded by « apecal " cobdenser ‘ranamatier™ 
{he cores rom wach as ampliSed upd led Yo an oncllogep 
‘hich the wave form wun recorded ant pootopepbie 
The wave form thus obtained was then abalyacd By & 
Shotomerhanie proces, which wltimatly produred a cifve 
Evowg the reatee intenaus fall the vioratam teoeaceh 
sen in the spoken vowel, 
From Crandall and Sects carves I have constructed the 
char, Fig 66 representing the averaged results of the analyts 
, Dyn ey be Wont Suc” Ba Se Teal 





Anazstss op Towns. Seoroe Olsus Yor) 
TL cemaau eae 7 Some, 





Pa a 
+ Asn Aenean presente of "pect 


ote 


VOWEL SOUNDS 
of four male voices), in which I have attempted to act ont their 
Sndings m a farm caore directly romparible with my own, 
‘hawe added the [atereatonal Phonetic Syrcbal andy words 
above thove af Crandall aod Sacia. Theit » (ton) comesponds 
{fo my » (nos) (part) to my a (ap) # (pect) tomy » (earth). 
‘Tha thickoeas of the vertcal hnes i 


z 


Tag sera ener a 
except w (tap), are with thote, in By 


sola pcan toe con he ewe uc Tiny ae 
Tosimancet ir full) et Toqp/aca 
rely fo 0 (ede) an my Owe one, Fusher Teas BS 
Clana Seed even cove meaty with ny ere 


Farnce Vows: Resonavcre 





We may ov compare the retmances of the Frach vow 
sounds with those of the Engl’ . Mall. Coustenoble' 
‘Vowel resonances are aet out tn the table (Fig. 67). 


‘ith bone of the chart on page 86, wil be found that only 
uo of thera, namely w (tout) comes with the range of the 

sh vowel_in this case (wh). One ober 
which come very near to the Beg! 





sgevalect ov (co)—tbe upper rags of oth, resonances 


resonances. It is 





















































ye Geis | oe ie 
eh | em — | S| eet | ee 
1 [ow 8 
a [= Reema | soto asre | parm 
ee eee 
© [wonmey? [arora | 008 cy 
eo fou > 7 0 + 608 
tes 
6 | pape Proot | tad wo ta | 1084 ve 1084 
re oe Coe 
= [ene 2 Bveum | eZee 
2 [wm z Te wine | oar 














ee ed ec om 
on a a Ee 



































om awe |sawom 
Maal Vowels | Upper.) Moadia Tower Kemi, 
deme | mee | tome m2 68 
Eecop | aes | tose tue) sosswnaer | a0 
oe oe ed ey = 
Re 
comin 


ee 
ruse nad = 


Scere te roves ot srt + 


"3 preees ~ peemmcisben. 


SINGLE OR DOUBLE RESONANCE? gy 
reoosances, whe in» (h) and «(eu thereaze two m the 
ke eaters rile reac spe to he 
"The nasal vowels ae quite iSerect, Informing thee, #2 
vs wal wuertond, the st palate denn forwatd, a0 fat 
he sound pases i parle through tho cavanes ot tbe 
Soul and Bose Tek can ‘of 8 Ges) neatly athe wo 

{trough the asd eayty-—the tack Of (he tone 
Beng 20 mach raved that st forse @ cerly compete clone 
‘ih the ge athe salt palate 


Faswcx Nasa Vowzis 


Vowsl Sounds Upper Muddte Lower, Nesat 
fanny sty mop Le 
temps 2084 to 1149 none 4 
Show Bt teh oop ge 6m a36 

Bi am 2434 hag to igge 725 to bra 406 


To all cases, except &, four separate revonances were 





Ror eee eer 
Smet ae ater 
Sep tote aie wee 


Pitch may therefore sles be consdlarabie, especially m an} 
Fracnanec formed inthe beck of the eamicavay. 





sopaboss have bass recatied. provided always that the 
Encier ins smvteed Ge geceal prooplon by Wich the 
‘ning of vocal esac ie poveraall 


Romo Vows Besemnet (hae nina) 
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“ Nasa” Quazsry. 

Before conclnding this chapter, mention should be mada of 

another aspect of masal resonance, wz 





‘ot unlike the vowel ta the French word mim (is) O° 


i appeatea on tpeting the nod ae x was, 
Tas tlee We eddies! temtaen apocted sos 








came | oui wa 


|anew 2732 (unchanged on clonng 


erated an stay ema 
oy “S| a soi 
Sere 1968 Gemaed o 117 on oma 


lemme 24a hl tose), 











Siomlarly wath the vowel i (eat) at 2454/38, this, when 


* YOWEL SOUNDS 
In order to text the pomublity of producing a 

nuit ins vows sounding Fioent ws rads wih 

resonator formed of a rubber tube shout 3 Zach diame), 

seed tone gn end an Sted ih ca ngs 
7 


oe 


1t vas found that if, whale the reed was sounding, the tube 
‘was suably pinched, Dear the opening from tbe reed (at 
fiedatted in detted fines i the Sgure, 2a spyrecnble twang 
‘was added to the vowelsoxnd. “A salar experument (abe 
Hatuting a robber strip for the organ teed) was town at 
‘Toronto, in August, xoa4, but the nasal character was then 
tet pated wang the poo quay tered ota rodond 
‘inp. 

hs expend chats that apart aat, of theo calle 
‘una qualty ofthe pronancation Sow in question, w probably 
due to a constriction of some part of the pharynx, 60 a8 to 
produce am additeeal Tesoeator of kag puch, though the 

P. 





al” 





Presence of nasal recmances sera also 10 be inicated Ta 
Shs ccumecton, the work of Me LP. H Eukszan should 
be mentizoed” After refering to the thecry whaeh has just 
Deen deeribed, Ne saya, "Now the additonal fesonating 
Sy, ala ert 
{he nasrowmng of the velar aperture: for the smaller thw 
aperture become. the ‘tearet the. palstopbaryngeal ‘olds * 
wll approach one another, is pine nae to smal resonance 
chamber, eacloued by thew folds and the back wall of the 
‘Tewould oem, therefore, that itis Dot the marvowing 
ot the aru apertore that actully casses vasality, but that 
4 is brought about by the formation of a small revooance 
cavity 1 comsoquence of 
“Tus Evipence 4s 10 Tax NatURs oF Vownt-Soonos 
Wo have seen that observations by ear of the pine 
resonances present in he human mouth, whes thf vowels 


45 Nanpindlsn, Mey, 08, p 277-8. 
SEE eg ae pis oc eer deo wr 


j 
[ 
i 





recat th charts 
tore ect up la the human 
oeal saviy, when the tongue and ips are art ir aiierent 
‘Srmcterate povttres’ TRC mais ccaaks at cach poeture, 
t2 to produce Yoo principal reweances—o diferent pait fof 
ach isttre! "The paseapeof terbuleat at te toned 
Gautier roduc ¢ couhinaton. of muted Ghistenctes 
IM tiythmncaly puistang ur (peedaens by te acme of the 
wa = sent 
Socal cord) "’cloars ae Wawel ote by cman 
ft the action of the remmatorsauch overtones 
the laryra mote, a0 tm witha. thn Tesonaon 
‘overiencs) of the rescnatort. Beatles 
‘sonalory, there are ctheme—wbich we have 
‘an charactenstic, ora east im chtrve- 
ta remeanone Seine te a 
‘enances ‘exect ronnctation 
wee winspered 
Gonatired ss t-msialintromeat, tbe human vote 
tittle archeatra of wind matramentea Teed’ fof the 
Sli) type) oma, the oe four sated uo (the 
fearing typ) tm whispered speech joe Pot 
{solo speec the re plagy avough tha ocatnaa® 
fase of nasal vowels all four Soarinan are used other eaten 











tare such that its own fandamental mote (a) and Stat overtone 
(2a, oF 3 for exzmmpie) bappen to comade with the resonances 





sews: dideret oetren a" by toanterebbopag the SPP Mas tore 





8 YOWEL SOUNDS 
fs partisalar vowel. Tt follows that only those vowels which 





Bae eer comet ho the al meets 
ees mot ence fs ee adyenteente camera to tse 
of ‘voucing an organ pipe), it follows that as larynx note 
Tose Be vt fers Gn a rg me 
Se re aes Pa ae aa et 
rr ea eee 
Rove Sit CI tal ar ae fat 
bdo ery alpen gederrte pod 
a re ide eg 
Se eres Sees ety so on Le 
‘note, not diferent sounds such as the wave form shows them 


‘The fact 19 that we uxconscioully recogmee the tongue 
snd lp posture by ther scouts flees and are prmanly 
in the postuses rather than a the wave form oF 
‘ue clo wich they produce 
My davgitee (Mrs ) bas pointed out! that the 
ect of the demble resonances of the vowels on our perenptien. 
‘may bo corapared to tbat of binocalar vasion, In the exe of 
‘visual impressions, our bresn constructs a three-cirmensona) 
ippreann tras the evidence of two two-tamenneral ung, 
from sugatiy dierent experts In the cave of vow 
wound perception, we recauve two acoustic images, one talen, 
from behind the tongue, the other taken from in front ; from 
these two sound images we reconstruct a mental nuctare of the 
‘ottion ar posture of the tongue which produced them. 


* Scmmss Proven No 78, uty, 24,» 8 





Cnarrex VI 
OBSERVATIONS AND EXPERIMENTS ON THE 


‘CONSONANTS, 
‘AS compared with the vowslsounds, the consonants uyed 
to be—acousticall a ittie Known and rather 
‘eglacted family. ‘Thay had bean etude in great. 


‘etal and the tethod of their production —by tongue and ip 
‘Movement and panition—was an most cases well understood. 





‘The linguists, too, had studied them munutely from the point 
ofvign thi gaa metarerpoce ate coat ong 
ent. 

‘Te was recogmzed that certain of the copsocants—commonly 
lased a6 cmvoreis ve. 4 fea) LF untnled): 
, and y—were, = fact, nearly related ta the vewels Tory 
were considered rather as half castes, whose datker ancestry 





‘vowel models, many trials were made of manipulations of the 
models, dung blowing—soch ax had been formerly carried 
Semen f Mase! Seat, 29.545, 


‘For example, complete closure (by the palm of the hand) 
and release ofthe models al (bay), & (calm), (not), 68 (00), 
£20 epee por bebe by ie wwe ad, 
reset pri coe lice to lowe gs 
Xo sound) and release of the exe modal, produced alm 
Tasetly the same (full closure) manipulatiog in the case of 
Ae tal a) # (emer), ane (op) produced sud 


it of the band 
"models ao could be cole 
ime 





t to the effects which their mode of production bad on the 
resanances set up. ‘Thus the different plosives were presucably 
ue to the pretence of diffrent initial resonances at the 
‘moment of release of theclosed orifice which produced them—or 
‘tothe diferent changes which the inital resonanoes underwent 
a the clogure became fully released, or to both of thase cates. 
rom this point of view the apparently anomalous production 
of p ond a oF w could be 

‘Te was noticed that all the pb models had 
convergent or cylindcical mouths. See Figs 43, 47. 49, 

See Gaps TY, Page 66-9, 7p 61.82, 


‘THE CONSONANTS ror 


it pacts 

pienso ras opr 
‘orifice of the » (earth) model, Fig. 48, could not yet be explained, 
gieaieelerilae he cere ht 
ERS niece Gn 
SPR me Pe ees vet 

Spee Scape ae 

open ed State 
ESE cea Pn Se as a 
and re-starting of the vowel resonances which ited in the 
tonganant }; evidently the same sort of effect bad bee 
‘Produced in the present case. 


a 


Pen. 


Farther experiment was sow made with this model (a oath) 
and it was found that a vanety of consonants could be obtained 
from itby small chasges of masspaiabon.| 

smouth and ax easly ‘ented erdce, winch could be 
‘ached by the Gngers or sab. Tt was fousd that when the 
Calm arlice was opened and closed by the ball ofthe thumb, 
ts it nad been, prenomly by the plascioe stopper, the 
fanoonsnt was pat lngh praca o ‘provided 
fie tm ar given worm to and So ovement 0 a8 
cover and uncover the whole etice an ooe operation. ALY 
ethod of slosore and release which aliered this condition 
ato altered the reaiting commeant ound. If the centml 
rifce wan completly closed wath the Set Enger, set at an 

Sop tn. 29. 


FA 
& 
E. 
2 
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a8 tn Fg. 7, and thes ‘a 
So? Cage Goma, as shown i dated ie a the Spurs 
Be monet weg ao ering fe dren 
Pear ong te the weeetnt M wes of Ue ata toe 

he hoger aatot the ronnie bythe Band of the opera 
the first finger was presed as before, against the upper edge 


seusprodced whe the Reger wus 

Fore one wal fo the other fe motel sad Inde od: 
fhe consonant could be made yet another way, namely, 
roetang these Sige nto Ue Ota rice vow te nse 
by those tots and then carply weg. the 
fewards tbe aout ot te model; tox produced the 
Pinaly, {the Satter wea pened le dep to the 

. Tons premod len deepy 
arden then ee tet rtd ny 
milan adsl ware Sarg in wg of a dh 

the’sjlable ve (eather ike the 

Sc itimdats an a  as e ced In 
‘aa of sar 1 eat) see Pag at yet ane 
‘onmonan! was produced Wr ¥ (as tr Goeo)—sten the central 

tron wes connected od lured by a Fasusoe pice 
Temas clear that, ll thea case, the oly pagel ect 
tad Doon 0 vary’ te scovatc recbanees cf ibe Tanda 
ificent ways Cy very the apertures of the onda, 
onobly ho, im come taser, Oy introducing aditonal 
Feooues by tbe formston of mune secestng, coisas 
Sige the wa of te mtn ante penta age ot 


"AE thie stags, Merlo, the debate concen sexed 
justified that the consooant sounds—or at least alll thoae 
‘Which had been so far ‘aa essentally mmsscal 
as the vowels, and that they shoald be capable of wlentfication 
by the camel ech of ther esenacet, Further, as tere 

‘veason to suppose that the remamng consanants 
Bid ot dies in Kind Hoes thove alvendy obesrvad which 
inended semi-vonels, ploaves and fricatives—it seemed 
Meely thet all the consonants should be capeble of amslcal 
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saagpie et be pmb etal by sonic 
juced the cocrect resonances and resonance chan 


Questions of Phonetic Theory ® There, 12 addition to observa 
Hons om vowel resonances, Pervett had refecred to those of 
3 ite extreme form 





‘The resonances heard, consusted of three principal ranges 
an upper mange extending over five semas from 2635 to 
‘2169, appareatly made behind the tongur, a middle range of 
cexght semtones from 7349 to x824, made im front of the 


Iniddle resonance was especally varable 22d was fousd to 
‘Ghunge its pteh by sx semitones, as the ead was 
thrown backwards of forwards, wiule beating oF whispering 
ther sound! Rung Use head and throwmg st backwards 
rahe the emasectweriag er threwig i foread owed 
JC wold ery oven the prtinar eader—sot to mation 
fe. general vanety—it the succeeding experiments ware 
Aesetbed a deta Al Ut wil now be tempted 2 to 
fndiate the yaaa results wad to any delaed observa- 
‘ona of resonances and resooance of thus aad other 
‘ongonants to Appendix VI 
"The fre eifieulty to be encountered was thet of tinlng 
amoreinun orenoirs ces, Fx ert hes 
Tscontare were made, 12 resonances—before 
joming--ot 483, 1824 and 248 respectively. The commen 
1 ae eornry,. 7p cts IR 38 
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orifice ofthe back and middle resonators was 16 mn. in dlameter 
‘and that of the middle and frost 25 mm ; the mouth of the 
front resonttor was large. When these thcee resonators ware 
jamed, the front resonatar fell in pitch two semitones, the 
‘Enddle resonator fell twenty-six semitones, and the beck 
Soon See Never a een aed bee eat 
‘ere very dic to detect. This was lnply overcom 
saaking small windows in the revonstors erie 
{goto pat wth patches thm rubber sheet 
“he end of the rsuas tobe ead Carag et, 

and hd not substantially alter the pitch of the resoaator. 
‘Later in the expenments, very snnall holes were bored in the 
resonators, imstead of mserting windows, 90 that the sounds 
inkide them could be heard by * lstenng at the keyhole ”. 

‘A few experments were made wath three of more resonators 
‘m parallel; thete were exsy to tune, bat the pantages leading 





pros ode whch woe ad eaten pa 
nentemty twee probed 
bby the models shown in Fig’ 73, ‘ 

‘Thrs model had a flat rubber sheet roof covering the front 


twothirds of the cavity, whch was made trough-chaped ; 
‘the door of the model bad’ a protrudmg tongue lying across 
‘the trongh, beyond which was aa open mouth. Thus the effect 
af sang the teagas could be mitated by aepeesting the 








Separsed oe seep poe Ter wes wer prevented by samornng ie 
‘Blaise stand the beer eaben wok tars 6 vinag embedded 
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amore like @; the & was: improved by ploching the 
tube over a greater length fort. Ké 

i the sate tucnator was clced by a pecforated cap, 99 
4s to lower its resonance to 645, pinching the tube over a 
Glcsance of 3 ax (by two Scents 2d ome site of the tube and 
the thumb between them on the othe) gave a cleat Hu at 
high presse ar w sound more ice gx at low 

‘Chaure of tube C and partal closure and release of tube 
V gave a clears, Gepending on the position at which the tobe 
‘was pinched, relative to its opening into the front resonator. 
Tn tala case was evident thatthe consonaat a was depentent 
(@ part at leant) on resonance is the rubber (abe and that the 
tube, fa front of the canstcton, was behavang a3 & resonator 
of very high pitch. 

Xinore orluodox » was produced by the model, Fut. 7s 
‘This mode! contained an large front resonator ‘cane’ % 
a87 which acted aso ‘cavity, a smaller central front 





Pes 


ss fap) os mace tt 
gai 5 eater tories 
Sorat cet ‘Shichi connate to te 
aie arr re eee 
Gaonk the tab ahd reba (rass) ani the epartare 
GO oe reretar eas ara 
(683). In th maccnvre, the closing 





for thn'seimee, 29 ln forming = Ther are actly foot 
amnasces beard 320 tat, pronded they were properly 


tla a 2268, 2207153968, 48D, a 38920208, 
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tuned, the four cavities of this model might be expected to 
‘produce a good imstatian of the natural sound 


‘Vartaion oF Consoxar Resonances 


{In the systemate examunation which was made of the 
consonant ‘Fesouances, the results of which aro set oot in 
‘Appendix VI, 1t was found that the vanous tesomazoes vased 
in raany instance over as wade a range as Une of the vowels, 
‘but that the actual puch beard ot dsberet tras of ie same 
consonant depend oa the vowel with Which t was uasccsated, 
‘ho, an sounding the splablea i fot), af (as in utter) and ot 
(00) the resonance changes were as flows — 


! 

















at | ee 
ay ee eee 
a 
me | ae | 
as 
tm [om (ee 
Gast fal) 
oor 
wom | (EE 
Oke tay 
j sanyo 20g 
o 1 04 are gee rast mse) 
! (0 fall) 








2 ws ford 08.070, 


bat 
coma N one be vad ee WN EOE, ca Tap ncaa 
oore, 
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1k will be sen that the front vowel resanance broke up, 23 
At were, into two others—one of higher patch and the athe 
cof lower or equal pitches compared with that of the front 
‘yowal resonance. ‘Bat the final Upper consonant resonances, 
Mopint be pute, vated om yes te sy, Ve orn 

i 2, (3 to 2227, Je, over a 
ge of eoen scutes, scoring 0 to vowel wih which 
‘the terminal t was stsocated. The reason for this remazk- 





ruber tube af eect stances from ts open end, ed loo 
‘making “stead of complete closares at the Same 
istances.” The experiments were made wath tubes of 65 and 
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33 mm spree ns wig ey fe meng 

tres fu that varoca cog fs eo be ee 
Svcet in thin anys ud tot for coptnctine, ep to sont 
so mm,, from the open ead, tubes of 6 mam. and 13 tom all 
Fave sizalar resulta At 65 wm. and over, the ents will the 
Ero tubes were acbatentany aitereat ‘The Gosues or com 
setions were made by prescng Che tube wth the edge of t 
feel rule, tle the rocomneea ofthe meatired pomtions ware 
foatly taken with an adjustable tube clip, siosttuted for the 
Stoel Yule, ‘The pontioas abd resounces at whoch the eres! 
‘Snoanasia were abecrvod are set outta tbe calle oa Page 132; 
Tei tern tat he coment 9a ee rey tnd 
ofthe tube and the other by a parta! loroze—wbetber at 
the moot of th tube oF et 140 or 295 52. 


zrpeatng, but m view of Mille’ experiments wth orga 

etd cpa of pacts 9 wy. ip beard woes 
‘Vowel resonances are staried together suddenly, thea any 

Timgth at tube which matocall gives esomances 

16.4 vowel-oaad, shoud give 910 asoeation with ti 





fable, it wall be seen that at 140 cam. (fall closure), the 
escuineeg were 1092/40, together with fact s700,| Now 
1532/50 form the vowel « (orn) and in fact aw 
‘heard on blowing acess the oath of the tube. The 
faldea cart of Thee romance, y tie oe of tht 
tube, produced, therefore, the congcnant p. Sumilarly, the 
ogure at 295 mm. produced the resonances 2360/304, together 
‘with 2554. The 2169/304 prodooed an audible vowel, between 
(eat) and x Gt}, waseh was not much interfered with by the 
esence of the“ extra” at 
"Trak was next made of the effects of constricting a tube io 
‘two positions, and it was found that a sound like f(s), could 
‘be got by constricting an § uuu. tube st 120 mm, end xo mm, 
Auch better J was made by consizicting at 20 mm, with & 
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siupig ed noten cinonsacpebi avec 
eg tla  at unecping 2 
ie cg seep rere eee 
cat right angles to that of the tube clip. Small changes in the 
Hage and thu costiion made raried changes in the 
esultng sound. Thus, at $4 mm—istead of 45—the 
i ee 
‘ments were taken to the centre of the 
sep ne he ce oe ers 


This remalt may ‘explanation of 
of whustled notes by chen south in the 
‘mpage on. 





‘The best J (xb) of all was rade 
ttn ofthe tg am tube, at a 
Thole on ane side of the tobe, 


Hla 
id 
i E 
Hf! 
4. 


ction, at 
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Ait sgl tote former, at §§ mx. The sod thes sade 
sran very ko 2 natural fab, mich az ed i schools and, 
Tas Fepuenty in thee fe elegy sec 

Ata later stage (1924) 2 larger rubber tabo—1 inch in internal 
disses tnd ytochs Loge tasted over bec ea 
fed 015 to form a flere recaator the length from fee 
Toes te to epen td of abba tobe beg out hea 

Gre ray oer ee 


"Faun, complete dose of the mouth of the tbe presang 
stele topstber oth te thd od tage f Be bas 





recente Batre 
et 
teeta ee Reem ater 
Eeieck 
ihe ecrunnee tech aires 
ee 
Suse noe ere 
a a 
pone. er 
fad fon. fr ne side with the frst and second Bogen 
Sl pam caterer 
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section of the tube was clout completely ty the thoy and 
etfnge of nrg baad Tatas Payee wel oemating 
‘cavity waa formed agamet the lee ode of tho tobe which pror 
Gved se tf Ge ac Sow was suticxar to operate the food 
(as) or an vu the compression was mcrenued oo at to reduce 
{he ar ow to'a point it winch the reed id not vibrate. The 


Any leakage of aif at the point of elonute at one 
produced a 4 sound. 
‘After much searching a method was found of producing the 


ang forwards) 
‘tube was constricted at about 5 t0 6-3 
‘The second (lorward) constoction wan made bet 
‘iret Anger and thuesd of the other band—applied at x2 to 
‘2 cm. from the open end. As viewed fren the end of the tube 
the to lines of closure made an angie of about 2} right angles, 
‘To produce the [ or x sound the two fingers of the leit hand 
‘and the upper part of the tube were siaulteneoutly squeezed 
‘between the righthand thumb and firt finger on one aide an¢ 
the second Singer (reinforced by the remaunder) on the other, 
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In thin way a clear“ wh” ora sound Like the French “Age” 
were produced by variations of constnction. In th case also 
{an in that of» or ) the exact adyustment was dificult to find 
bt the permumble linsts of deviatoa were seal 
"At 7 oon from the open end, fall cosure and release gave 
4 clear (a)—the beat resale being produced by a dean ext 
heure as already described for t. A partal closure at the 
same ponies gave a Gat unre + ghter paral closre 
fe with of mch metal rule eld flat—at g em produced 
i gta! sound ike the Geran word" ach 


- 





fe 
Tt wil thon be seen that nessly all the principal English 
consonants (other than asal wounds) cam be ariscally made 
by the sumple expedient of compressing 1 rubber tube in the 
promis ‘peutins coreaponcing to, the pontocs ot 
‘of cominetion of tongue ot ups by which the same 
‘sounds are produced wa toe buman mouth Ita evident, there- 
‘ore, that the sounds are infact only the result of changes of 
rmonance (with or without phonation) and as cweatully 
‘msial in character 6 the vowels 
CuassrmcaTion oF CONSONANTS 
Tn the accompanying table (Fig. 2) the varios English 
consonant sounds are cisstied, ecooréing to their method of 
formation, f=. by full oe partial clarare--st ciferent postions 
Son te fs fr as Vind) place above tows of a forward 
position." The Hist, which camtains forty-one separate sounds, 
bot complete; thus, f does sot indlada the tiled ®, of 
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resonances are given by coustrictons at €o, 60 and 40 exmn. from 
the open end. Ia the mouth, they are produced by tha pro- 
fremuve reduction of the sizeof the cavity made behind’ the 
point of closure, namely the lipa for a, the up of the tongue 
‘gaunt the hard palate or = and the beck of the tongue agaanet 
‘he toft palate for g 

"The eylndncal tube mode!, shown in Fig 8s, bad a maul 
cavity of resonance 724, enanscting, by 820% 4mm rectaogolar 
Aperture, woth a main tube bebund the fed tongue. Tt was 


') or at the once between the 





itis probable that by bringing st back to the apertare, leading 
to the natal cavity, and by proveling means for clomire—in 
‘hut position—between the tongue and tbe tube wall, the 






‘the reed opemng, even without 2 
‘of the contmniag bum through the 


Soctis bang produced maicienty wel 
Hine pastes toe rbber abe eo 
Constneton at tne moth produced m sath a 
{hat op release, co 

fomtncton end 





humanly voiced noe! maing it become a tre t+ siko that 
{nchanging fom the voiced {tothe vonnd ofan ds ogres, 
frretebaced fab unvonot a acward ovens 
2 the throst could be felt above th lxxynr wen sounding «, 
hala aight backward moversent on sounding {Toe action, 
IF any side the mouth, cou aot, ofcourse be sen owt fo 
fhe fact tat il thse and are sade mh a,complte, te 
heuly complete, clone To test wheter the change tram > 
{orb wan in aay way dab tip ation prof Sadie went 
made in plaaticine—in the form of a rmg, gxving am opemng 
a8 x 2 sam, which coald be held between the toe, It 
‘was found hat with tha arrangeoeat p or could be ade at 
Spenng ant cacing ofthe tng uperee bong done wih tie 

rium, Bt the sez menos and af tbe some ral, 
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in cach case, whole the tongue wes lap steady. Clearly then, 
DSlikocte adeotapetd cotpecccn OME 





eed 
a! 
Hu! 
ii 
it 
il 
earé | 
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‘oa cot coul be nade by cst iby external 
z aigaly compressed, 0 03 to 
Bron elaurly ter page to tac ex sly, caplet chose 
ad release ofthe pout of the mode, by bad, during blown, 
fave dstmct whnpered b wile parnil dense ofthe mouth 





‘gave v—that 1s to say the “volved” type of consonant mt 
each cave, When the pharynx tube was further com} 
At the samoe point, 0 af nearly to close the passage to tbe 
tube, the same manpulations of the mouth of the 
gave a clear por f.1e the unvoiced” type. 

"A. par of permanent vocal cords, im plasticnn, were mest 
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the sic tube and pharynx tube, as shown in dotted hnes at 
WCB fs, 0d teres lrbeal oping sb 25 mm. 
3 rom, raaximazs opening 
of the vocal cords, the consonant st fall lostre and feleane 
BeAlic praae Sod bof ow rats; further ecleging the 
opening f'n, wih, gave bat high oc low preavure 
"The vocal canis were ance mace eloeed to a nasrow width of 
bout -75 nam, giving 2 clear por f, and the pharyax tube was 
constricted at’ varows distazcms end wth vancus degrees 
fofelosare. At about rem. in front of the voeal cords, cnstic~ 
‘om up to a gap of ¢ or 5 mm, produced no ions of the p or £ 
sounds further couatsictaom, however, t04 oF 3 mm. €XD, 
‘Sednstely changed the p or f into a clear bot ¥. Thu action 
‘would appear to correspond to a partial closure of the false 
Yooal cords in front of the real eure. Ths same effect of 
converting » or f into & or ¥ was produced by consinction at 
any port in the length of the pherysx tube, provided the 
degre of ocatntn was propery adjusted 
‘voted that the change from the unphonated p or £ 
fo the umpiaated 9 ov was ava scoparia by 8 reat 
ancrease of the whispered vosce, de to resonance m the Pharya 
‘be, when properly constricted. It was aln noticed that f the 
‘cociintion grving b oF v was further wcreased, 60 as t0 Ove 
‘nearly complete closure in front of the vocal cords, the 
Oc f wound was restored, fe a oeraun minmam of neous 
Connection was required between the mouth resonances and 
‘those of the air tube (with open vocal cords) or of the cavity 
formed between the true and false wocal cords in the case of & 
early sed attztude of the vocal cords themselves. 
‘A simople mode! for the study of the wluspered consonante— 
bal opt res and gas bes with tongue and vocal conte 
4m plasticine— shown tn section st Fig. 85. 


a 
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l 
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it 


of xf mam, Sunlary, a # (tha, as un thumb) made by a trans 
‘verse constriction at 34 cx. becarue 8 (tha, a8 n thus) and @ 
Yat af os. bere & dea @ oo consti ofthe parc 
tel 

Ta view of the results obtained with models, the a 
‘wan tried of compressing the Suman throst fost above tbe 
Eiryua while whispers the vasious coosonants of the so-called 
vvoloed series. “Tt waa found that by direct preasure on the front 
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of the throat a whispered ve became converted into & sand 
‘approaching fo, while au became « recogazable 13. 
tne urjus,and'boame cased to'm by apwnrsfese 
Seurer to the rot of tre tongue. bm, ay tad gu were sere) 
in character—loaing the richness of therr low resoaances—Dut 
they never became pe. $a and x 

Geealy speikig, kowsem, the change of consonant dus 
to exteraal on 2 to confit 
tbeeveec of te noes ns 

"This at least can be afirmed, that the estental difference 
‘between the so-alled unverced consonants, Bt mf 
and the  vouad ” veries b & av, 8B 18 one of resonance, 
fand that the latter senes are produced either by the acoustic 
‘fiects of direct access to the trechea (a the cave of « whispered 
sound) ox to the eflects of the resotanoe of cavity formed 
Detween the trae and flse vocal cords, 
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resonator—for tm the case of the vowel « (calm), 
‘As to volved and unvoiced cousonenis, when whuspered 
by De. Russell, it appeared that o the cae of and ¥ the false 
ol rete oer a 


ae ae ee ophone, In this, 
irae rena Soaree 

Tin lara Sec at 
Seed con poe i Sea 
ie Hiren ites trams 
gua Ghneraie usar renters 


the exectrial experiments of J. Q. Stewart, already 

referred to, very important eontnbataas to the knowledge of 

conspeanty 48 wal as of owe wee made ts ott 52 25, 
by Crandall” A compansan of the resonances found 

By pulp trasenteinethedn anthem wich had ohne 

Dy ear, gives ia Appeadix Vit 


Avoca Rater oF ta Vorcep ano UnvorcsD Consomanrs 


Ta Chapter onthe fanction hn vocal erg, account 
oc geel cleopatra tos se ho eodle Seng of toe 
Yorebsounds "Mentoo may tarde be made of ray 
Gpencnts arti oxt a Ge" tavaied” eon 
ET ERIS, ac fy) ad ei eeely voce tres 
tala : 
eee ears en 
wey cura coutaasts Dag cScdeted 7 
Tye and Weciied by Me 8 Barker = 


The Ba Sain Toked Jowrmal, Oct, 128, vol 9, No.4 xp, SOLAS 
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4, macisoum range at which wdentifcation was certain about 


Sechgunhatie fom (igh). 
4, mazmam range for certain idestiscation about 79 yards 
‘comung umecosmble xt 96 yardo—tct datngunable 


‘rom 1. 
‘muss for extn idectication aboot 249 yards; 


‘becoming unrecogninable at 197 yarts. 

Joby), ‘sam forcast 30 20 yas; becoming 
‘certain at gab Thuy i Touch Ghe oe. peneaing 
of due unwoied soundn; uh more than twice the Tange 
cf the bet caying uneowced vowel sound. 
Sumilar’ expenments: were made with the corresponding 
sigaend consents, v8 (by), 5g (asus) with the 
Iellomng reste 
1% Was cerium ai about 75 yards, uncertain at 153—ebout 
erce the ange ot 

1s was carta at about 220 yards, uncertau at about 400; 
‘ay four tne the ange 6 

1 was cerian at abost oo yards, uncertain at 645—say three 
fines the range of 8 

J was onrtas at about 470 yards, uncertain at 700 yards— 
Say twee the range of 

1a‘vall be seen that the elect of fie comonants 
sg igaa ae oes fae owe of of aakiity from i 
to fone timnes—an ten to twenty 
‘crease of range which was found inthe case of the 
gee orange ‘whispered 

“The went cocdioas {a thee experiments were vey 
sine et ol terpenes remeron deed 

pte TI-therw was a never exceeding Sve 
‘lk er hou, Bowing towars the speaker, 


Nature oF Tat Consonant Sooxns 


‘We are now ia & position tostate certain definite conclusions 
us to the ature ‘of consocamis. Comonants are dno {9 
resonances lice the vowels: but iasmach as they are produced 
by movements of tbe vocal cease the esphthongs] their 
resonances are characterized, ot only’ alsoby their 

"spite. “The consonants are all 
ial Comsses of the front or back 


j 
te 
fas 
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onlie of the front resonator ofthe series wiuch produce the, 
‘every case there are more than two retonators in coon 
“Te yesorant ranges of the consouanta are eh extenaive 35 
‘thoae ofthe vowels, bat fn certain of ue resonances, the actual 
Ditch produced depends ao bas already bon }onataly 
Zn whe toot peseace of the vowel woth wah the cooscase 
iS smonated. ‘The actual. resoouece changes ef a. grven 
onsoaant may thes be ery ducreat when used with diferent 
‘vowels. The folowing addroocal ezazpes may be given 








to the 





‘upper Fesonanoe ‘Varying 
from x72a to x290, arange of ivesertones Yet ifthe terminal 
Ube vowed by tself, 2s 2 contwning sound, st becomes quite 
‘unrecognsable The resonant change u the teal character, 
1m spite ofits great diference with different associated vowels, 
Ta this case the one constant characterise is the movement 
made by the tongue, which mses rapidly from near its vowel 
Postign (9 touch the hard palate, and then falls with equal 
‘Speed to the next vowel postion. 
act, drwven once more to the conclusion, already 
referred to at the end of Chapter V, that, in recogmang speech 
sounds, the human ear le oct staring to mane but to sndica- 





1 See 7.307, Ps 
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Ceatain of the conclusions to which we have been dnven 
‘throw a definite light on the possible origna of speech. It may 
bbe of mterest, therefore, to conswer this question of Ongin 
when viewed at a new angle. 

Speech, we have seta, is essentially a musical phenomenon , 
yet, in our appreciation of zt, we appear to be interested inthe 
secs ony i far a8 thoy ieee of te pons 
and gestnres ofthe organs of articulation which produced them, 
Very diferent sounds are naturally reckoned (for identification 
purposes) as identical, if they are due to samlar articulaton- 
‘Restures, though these gestures may {lor convemtence) be made 
in different positions in the mouth, according to vowels with 
which they are assodated 

‘Thus fact paints othe gestae as bamg the eset dement 
cf speech, and strengthens the conclusons of the 
‘that “ the earhest human language may be said to have been 
4 language of gestare signs 

‘AwvaL GasTvars 


‘We need not be surprised at ths idea, for it is clea, when 
the evidence is studied, that gesture is a common method, 
10 use throughout the anmal world, for inducing ection on 
‘the part of another individual Profesor Julian Huxley, 
‘whom I consulted on the question, as given te somernteest 
Taam of anna! geri Incomeeon wih fhe cous 
“EE geen tea bg 
1s the the 
tly aml den y Sane pha asy-teped 
parcel | 

‘Two of insect gestures 
have ben ately re Dee vn re fe 
‘oolgical Insitute ofthe University of Bfunich.* won Frisch 
Js showa that when a foraging bee bas found good nectar, 
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spoglie, per eo 
roe ee 
source of supply—she fo announce ber 
i Site rng amma enee taper 
: 
Rect of fe honeycomb Ske fare ound 
oe een 
inl ue dpovin fo aioe 
ater eamdeyeepagromee teat ay 
touch the dancer with their antennie, so as to discover the 
je eee cr 
oa pg a 
th, oe tant ppt, tae pene 
gia eacigtieapeorteer ss 
to neater rere 
fattened (onea tap to battou) 20 that the cudale portion 
fas (pte) tt Sl re 
oes weeme orth Soe 
eagimnocteanncatesse: 
"TP anked Protessor von Frisch whether be could see any 
Joe ees 
sineees ca 
feapectivey, "bat bis anoees was Heat oo. ach ular 
So esac ese 
Fe ate rea 
dines bd gestures suppl’ by laxley 
gi eo re pn, ei re, 
Sir ari, be ronan Fee ce 








‘material. 
Tn these cuses—as mm that of the apider—it need not be 
‘astord that the gextures are int symbolic, or indeed 


{hat they arententional at a. Brom ont present pst of ew 
Sache elena ee 
‘the female w mduced to accept ber courtier. 

veataoes belive that birds o mae tal eymbolic 

featur. In Septonber, spa, bad the epportny by 
AE undoes of Lacd and Lay Grey of Fallsdon of tine 
enh eas ry) Seong Lad Go te 
evolved a getare which meat "T 
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Want to be Jet out’. The gesture was performed as follows, 
‘The parrot beld on to the bars of ts cage with its beak and left 
foot, and pawed the air repeatedly, ut sbout 200 beats per 

mime wn ota fa T pet made ay sod wis 





erg ti getire Taco Gen hk cae 
bie ne) was : 
{ha tid of acing for he matoads geen WHER 0 etch 


beng taken ont of “tae prot 
Piece ee 


PTE probably be generally age that ops eommunkate 
‘mth one another, aod with mankind, to a large extent by 
gesture, The batk or yap of growl sgsfies the emotional 


T wil give only one example which will serve aa 2 type 

At my beme in Somerset we bad a forcternes "Joseph", 

‘who was eapenally devoted to our cook, Mrs Wrwbi, What 

‘Joseph wanted to be taies out for a walk, or thooght st was 
to be taken up to bed, he polled Mrs Woght by her 

skirt the direchen required. 

hee hon of fons poling is Wega ont of dont oe 

re shown, out of doors on a 
sunny day, geiting be under way, 25d fzally leading ber 
across the stable yard towards tbe opea country? 

‘At the London Zoological Gardena I have pereoually observed, 
‘month geatures (made without sound) by the Pig-taled Mc 
(Malay” Stats) and by the Mandrill (West Africa), 
‘expresave of pleasure "The Mandl also shakes lus head as a 
Sie of phate” The Clzapanaee make some very espreve 
atures wen ating "for fondo pariaar a provetion 
SF the lipy, whch offen coopied wa the projection of thn 
Sehugua nn ene 
so.usto show the teeth. 

‘The monkeys jake many vowel pounds, including 
ox +h rma, wa), [at talent 








im (uo), 2 (who), and v (pit), but, 
Pilve’ uot bantd exy soe meohay wake suace than a fo 
sounds of the fe sens The higher apes appear to be 


‘mach raore silent than their lower relatives, but their gestures 
are eloquent. Of comonent srunds, the only once I. bave 
observed are a ‘made by the Hamadryas 
‘above, and a ltt teioese wade by the Pigtnied Monkey 
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(Uslay States}, by the Chimpanase and by the Sutty 
Mangiby. 


‘The Skimang Monkey aukes a wand very Uke a, by eosig 
the mouth a inetog 2 ladder caict ad eta ar 
Plimaton The Japanese Ape cakes a natal tound, rather 
Tike the Prench sisal vowel @ (a i= vm), walle the Orang 
rakes maskang-n asad which mght do doty ag. copsooant, 
‘The Gacipanoce mates every bumeaa he {0s tae) or (3 





the (arth) being very cas, 9 the 6 rounds bey nas) 
Hive we have wards, zane and ehythro—all combmed | 
i Ge Dubin 2 iv pg fe Ca who bad 
made a spocal stady of the sounds produced by the moneys, 
He told me that one sound (of thee type) was. a callet mele. 
land tbat « newcomer to whom be made it had amedia 
(stabludied Enendly relations with hum whea be addressed it 
‘wath that partiewlar cali 

"That the apes canbe tanght to artindate i proved by 
seat af Nomi Fara tae Fs 
female orang-outan to sy" papa "—whk nally 
recogaised a4 her teachers namoend the word “cup” 
‘whith abe sed of ber ows accord, when il, to express the 
Tht that she was thisty. 

paar Rober, Yerkes, of Yate, Bs Dock, imal 
feman, concdes that sets language, aod that 
{evarins sounds that Wey make are inate coction! 


SE a mn oo 
ear ae geome te ees 
Lite Sooo eS 
‘vocal sign-language. 

By any tr mi 
Fees ra pennies 





a0 ORIGIN AND DEVELOPMENT 


would be to pat ¢ i (Gor example) under the 
mop ape roe ieee coe oe Pe 
to the azumal freely by gesture, and to encourage it to umtate 
esp Fo yen tea ote 
Sears ces caine er tt 
a ic 
ae ore eee 
eens ane i 
sole eh fs ae at ardor wet oe 
ors rare oes me 
iat mos : 
Eccteieetecem m eain Sie at 
seeders rpc nse eda 
Pasivachctenacrendom eta 
a ia een ere en 
ay ae amen Score stg al 
reel ere tiny 


Howax Gesruar Laxouace 


Tn Sir E B Tylor's Zarly utory of Menhnd be grea 
an imeresing actunt of some eompartively oodéra wes of 
ienen pute an fee of enguage, ‘The wet ramashabla 
of these the tmvveral gesture wich was curent 
nul revent tes eroong (he satve He inden tb of North 
Amenca, Thu was a sdent language, by which all the different 
‘en whine toga ee the poms, apenng, wally 
Aifernd languages, eld voderstand ene’ another thd cary 
Snail cottons tod meget Te Garg 
es wee vy salar hoe lace estar eaved 
Tides kn wate dveopel ia pereral Glen! wy 

Yoon, the geatere might eda the chape or ale o the 
tag, deseiod as when a'cscie'was dttwn in the air te 
represent the sup ; oct mught eae ‘comyoon movement 
tmotocs of th ‘ore pare those, oF ibe 
gatere wight inbeate an 

foie, For seams, te’ Bata Pine Maid ie, 
{soe pape a thette Sipe galore maga ean cone to sen 


2 380 Recast, 157, cham 3, 3. 6 the mae ats 
sdevirpoag. iB oe ts 
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‘Fgsther information oa ths subject was obtained in New York 
tp ay Sa fem Geol Sct, Ge eg eth the 
dian Sign language. "He pointed out ‘Sign iangusge 
is atl in the primtive root stage, abd has apparent! 
Bi lite me butove tet" Shese Phen hem is 
writings of Torqsemada that the Tultecka and Chichicka 
‘tibes "talked togetber by signs because tbeir languages were 
Giferent " price to Azter times. 

nthe Indian Sigrianguage there iv no duferentation 


bad—indeated by a throwing aay dus toanalogy. 

Sp Ty elegy, fox czar, see 
tani wah two fngess op ube oats ea ans ey, 

‘a scout ; in thas case, therefore, the sign i= 

{Question i atalogoes to & verbal bosoaym taving. three 

meanings. Wisdom is sugued by the woll’s ears moved 

‘ately, ms of Lontng the growod the sume sgn coved 

Rinne" sgn ead se de te 
‘made between 

Sed em nd nbs bell parle opemsy oer 


Pye res oe nae 


goa recr messes 
eis 
iSong mie een ce ons vere 
ner eirae ar ieeneares 
raat ore 
sacs es ind 
+ x to nie are ued By he left hand plus addtional 
tee asa 
GN ee poet fm 
eg a Daur 
language, very similer to those already mentioned. It seems 
Co mene einen tot 


himeett ‘when to other means are 
himset by pantomiese gestures 


alls 


8 
24 
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ay ORIGIN AND DEVELOPMENT 
Tas Euortona Lanovace or Laxrwonat $0010 
Side by side with the development of gesture, there must 
have been a ester art—aa to call based on the use of the 
Jagynx. Tae power of exprening the emotions by laryngeal 
tones fas we have Soted) almest univereal among the higher 
ical nd ay be ceagmed Sa the eal sage of 
rumen development, mankind roared ted ad ug, 
on ce bud, to exe eto, eh. pestcolated 
‘grinaced on the osher to explains sdeua’ Tn sore casct 
He my bave med both methods oper, when a dog makes 
‘ core 0 ef 
Possstes ths Gotue by tbe cdtnon of « rege owt 
nun according to The Tes of 6th Septerber, 1927, Me HN. 
id, of te Sugapore tac Gardens, bad eared hat 
"Many of the smaller monkeys ottered « range of sounds that 
= lS covey Hats of a ate x netay kd 
‘chet as 
of eies ala to te yeon. stable hatring, sell, 
and fighting challenges 
Tar Gearvne Tukony oF Sprecx 








Sat rmght have bron door gove akaicinly oy beady 
Ppa Sere gaat ne full 
I was the confinwal use of man’s hands for craftsmanship, 


sao ty arched paste oe tt a 
HA eae as mugged oo tat in devon 
ff the arts and crafts also occupsed the eyes, so that these 
Seria tein or paso pee 
Se eee ee can nd veal cogent, 
Bint es acme Eres Ste 
Soret geet ean et 
Se ape ie a Ca” on, 
five evomiy sy fend we sey pt 
By na a yao he oats SE, 
1 yy en ont sn eye 
eee 
estate om 


Yo move the jaws sumultancously with the blades of the 
seusora. Chien learning to wate ofen tarst about their 
tongue as their fngers move. x a ndiealowsfaskuon 

‘The argument, then, rans as follows. Orgwully man 


in the pamtomume art 
Tie the rst corey vas meade thet ole male 
«a gesture with the tongue ‘ur was biowa through 
‘rte nesal cama, the gesture becaroe ane asa whupered 
‘speech sound If, whe pantomimng wath tongue, ips and 
Jew UF ancestory sang, roared or granted a otter to draw 
attention to what they were doiag-—a stil louder and more 
Temarkable efect was produced, namely, whet we call vowed 





‘was gut of sight of the person with whom he wished to cam- 
runicate. 
‘Our ancestors must have soon found that ali gestures of 


1 Brfemoe Hany of Coton Vat 
pettiness 
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tocgue and lips were not equally eultable far this method of 
communication, and that, i particular, lateral movements of 
us thattore stcsry to Hiet mouth pastornine to Sp and 
was therefore tomime to Sp 00 
Sek got aed eee cle wate pee 
{n (wo dimensions instead ol = Care. 

Ta this way there was developed anew aystesa of conventional 
este of the orguns of articulation fram wich, as T sagRet, 
Seay all oman opeech took ts og 

suggestion as often een ipahadowed. Inthe 
face iene eernemn 
oestions 

Seley (eran ecwmeeuae 
‘a to ope another, should we not try as dumb people actually 
Go,to make signs with our hands and lead and perwon generally? 
«And when we wish to express anytiung by voioe or tongue 
fr mouth, Will not our expewasoe BY these means be ascom- 
pled, any given instar, wien tn snitaton of soraetang 
ts aceampliahed by them? A tanme thea, i¢ appears, i 8 
‘Yoral instation of that whch ss zmitated, and he who mitatea 
‘with his vowe ances thet whack Ie iitates " 

1 sustead of " valoe Plato bad sad" movements of hus 
‘tongue and lps” this chapter mgt have been unnecessary | 


‘Tax Toncox Track 
Belore considering in any detail this. relation between 





the movamumts of tongue, hips, ete, which constitute the 
process of Articulation in and the meaning that is 
attached to each sn ‘roup of movernents, it wall be 


tie mir cre tr 
a 

Sather dee serene pa ek 

wal Stine area 

oer diagram may be compared with those pre- 

si"G te Copenagen Conrns, Ap 293) OF 

: — 

Pe eet LSE vent wie, 

1 Beate aig yee omen rae 

seig to York tr thn ataiecen Senne er 

sieve 
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moot, te tip ofthe tongue jst behind the lower eth, ena 
wf fs " am lies behind 
in my own moet, the tip of tha tongue lit clue beh 
the Loree tats me novel | fet) and’ moves pegresely 
Btavard dung tr ween: (oh at Goyh 
© (earth), 4 (up), & (calm), which it recedes 
tos (an) at comm hres ors cgay epee er 
ind Gown cgun for v (oat) of 









Ut wll bo seen therefore that in producing the vowel series 
fama, 000 u 2,4 the middie part or bump of my tongue 

ehaped course, while the tip of 
the tongue moves back and forth by about 20 mm, 
may Pinch. The lips mazntam an approximately constant 
‘opening except at o {all}, © (mo) and = (who) for winch they 


sows 8 Ly Jamas’ Fag 8 
(Big A doe fhe eae tong potions for asd 
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‘are protrndad and progressively brought closer together £0 


28 to reduce the mosth 
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“eat”: if while rakiog ths sgn, we blow ais through the 
‘weal cavitn, we eutoratualy prods the wiaspered Sounds 
Barsmeanss (weyem). ot mamma (ys)—wordh 
uch probably would be almost cnveraily unfecetoody and 
ESS SD cs ea cls wed ted Ren 

Similarly, the action of eocking quid x small quantitea 
fata the math blown “as bole prodoves the hpered 
swords ep sap, according to the exact postion of the up of the 
: ‘changes peoducad by aca ail soversents of the 
reutanner changes produces by acarly fl rovenent 
‘rguns of artctiation are the same, whether the breath 
snbving sno or out of Uae crvtaa as clner wordy wn cas 
Pine scaly eas wor ot brah, The anon 

an i teste to am out reat 
or satel pec oan Wee ery oo 
erect Jenene pace: Se he onal (a 
vn Ka auctow or ws partealarly 4 

Punta to expres what vo ewall, weak, ivngeaScant, oF, on"ibe 
Uther hand, refined ce damty "He gives invasces of thit 
Sn vanous languages healed refers tothe abmeration Cae 
1 conesponding frosoucs anc advevs, the vowels requesty 
‘bdteatet what nearer, and other vowss, eapecally 4 or & 
‘what farther Off” Ble we bave en excelest example of tie 
fe pole Th all el cay ae By the ene 
Ge tralia or the orend pg ofthe tone 

to capren newose, both aataraly resitin tbe sobs 
owelnt or, the wtrawal of ae fongue tothe back o the 
Toouth to expres formes or lnrgeses, eras the vowels 
when One of ors ere uted by Jee 
%S Sapecly interesting: de, Javan, means” te, ea 
2 ae aera tonges poconn) eae tat", 8 te 
Femoved, whe Or {fetrated tongue and protased hp} to 
IDduatea dutant object means" ou, Arter away” 

Many of the mventad words shed by euldrenmentioned 


yg neg Pra CnC a ng Yo 

seine neon Seas piso eel 

fei cen Sa St Ce Som ante ot esl 

pincers ees 

Hope Sepa wc ee 9 i a th, 

EStg ran ees eae 

= Ppt aa ey om, 
a 








ss tee 
eee 
zu aes 
‘déaes) (gelloping gesture ‘Sp of the tongue) 


for tate’? "bStsacr Jepeses appear to bave Sade 
[Rtg of this eiabenchi ot geen to artista, or at 
196, m speaking of the negative, he says " sometimes the m 
Ebeard wahout « vowel, any he toe fg ep 
‘one's Dose made audible” 





ptt rng geet 
te at datnesay ee 
wh chase pce ant te cdg te 
Hanes palm ops rng ft irwards tone the face ax ef tbe 
fre ay evil wo te one, by Fg, 
sre ay 
thew ong opto par Neston emo 





re" be blown or voiced, we get 1 resaltant 
eo Pana er la ote ee coding 
degree of contact Between t ox of 
palate) ive of the Tcalondse dace 
Be od Se Savon serail sf wok beat such the sine 
‘eanmg a9 oar Engish word " hither". Ifthe same tongue 
testire be Sasshed ‘mare vigorously, the resultant word ll 
‘end m a k ork, omg tothe beck portion of the tongue making 
cee gn to late ‘in 

am Be ple of ts end. handy ste, pasion pecans 
‘would abmast automatically produce hisian speech. 





Srergenic Worns 


To Marsh, 1907, I was 2 New York and met Dr. Neville 
Whymant, fecnerly Profenor ef Onental Languages and 
Paley Hor Urveniy. Tesyh, end seine 
lecturer m1 Chinese ‘at the School of rental 
Stade, Usersty of Lachoc: T bappeosd to sate in ht 
‘erties anger. er Lady Man Gram, 
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presence my belief that i (made with a litte mouth) and oa 

Sc wo (awa) (made wath « big mcoth) were the engmal 

‘uma wards for "ttle ” and” big ” respectively. 

‘Dr. Whymunt added the interesting information that ti 
actualy the praiive Polynenin word for Ite” 











hans atcsdor tango wl ip gestae bad been ese 
xt wat then convered into whuspered speech, by Showing Bi 
Ticomph Se mouth or mto voted specs by” homing or 


and lps, ete 
Tn the fellowing table the fabrcated words thus formed 
sue set ost, together snth Dz. Neville Waymant’s additions, m 


‘Lites hover mir aha aaa eee 
‘ame tongue and ip. gestures, whch ight have been 
‘ecules and wich cee cues gre aa sven etter 
to Dr; Whymant’s word tm the fot colton "Thus 
td a areal du co the same tongue geture the deren: 
saabe ahs ay bee an wane a oly 
ght re been woes 
‘semen De. Whyatants "fara 
dm ae dnt ge ip gtr, 0 that 
TCU nso be tas baba Cot ft ta De Wire 
tea Lette” might equally tae bes lai, 20 an to 
Cocrepoad with “lnteiate™ to wave aloft, wile nal wtten 
{2 tal or mba compares very Gomdy wih the acta! words 
NE ell be nes that instance exsept 
i men that in one, 
‘Dr. Whymant hes found acta) words of ser meaning wich 
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show phonetic relation to the fabricated words, For the present 


‘only the closest ““Gts" given by Dr. Whymant 
Rave been wncluded in thu table, 























aarng. | Pantomiove Camae | Poasone Rane | Linas Japon, 
euch ep | Tomgne eacheag «| @B, wf od | tae, edhe-adare, 
12 toned ‘Warn, Arch. Jap. 
late 
‘Fen, mooie} 4, frting plata] fra, Be, Ine, { tare, tole, eatane, 
tecewariod oe Hondewood 146, 
a 
Fesluneath| 9 teeing bo | eat ooh sal | -anla, eta, ara 
tsa wp dad tower fin, ory als, ola 
teeth ua8 op ine, Fotaes) 
Data trot (9%, Chased Pat 
ta ‘Wena 391), 
Draw incl | uy petraded | map, Bap | oShoFH, Taps, 
meddinty tad with (dooms), 
a Bensdsteter amd 
Yer rap (tot 
‘Wand, 909) Aveit- 
nm 
‘Senpe we maapet_ be | tap, Gap, to | Vale, Yor 
‘em teeth (dente, 
Beasdat and Res, 
‘Ware ett |. smavadstouen] tebe Uetelate, velorrole 
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weansoe_ | Pomoremie Gesture |Pooowte Ronit | Riko fpenae 
‘mats ate | Tocgue dates Com | Blaale were Gepanme). 
at) ‘a te lla, wea. Fan, 
weeny Macimed 1a, 
| Feary, sp 
t sam Tatlad 290, 
sup ee]. pectroaee | po, path or | bala, malo (ed 
‘one Deowons tye | pombty pal | satan), and 
povveny fern, mbale 
(yas) Hadewood 
| 241 piliotawanas) 
Bootie | Wel, Teoh. (ibe 


sie repent 
img a aepy te 
fem WY Antbor 








cpt se) 
Pulldown |. peloced ana ) Oa tre dren (Fan) Hale 
ee ‘wood 30." tore, 
) tare Uorsoen) 














‘Another lit of synthetic words, which was also submitted, 
later, to Dr. Whymant, w the following," to which I have added. 
he nearest tion found by hin. 


* Coupare Pree Reyal Se. A, vot ene, 19H, 108, 























Das 
cnt at 
tee 
a) 
| 
! | 
= a 
aa ean) | fone war tom | Sine! le (dome 
wy panes ead [de patna gt, 
Sheva opmct aoa | 
sev Gh oom aa| 
BO ase ed | eer 
er) 
Bo gare | Amides Ge) wt | fe | G 
Crate) | “st tpeprwmniet fine} hs Oop 
. ‘ou (Rapancn) 
at aa, 
Sraure, 














‘Aeton, | Gwar af Arocaisoen. [Rochant] Adel 


Daoee up | Daseng aceon af Se] Mis | Me Todo-can 














"aed dees | gee rr | F Samar Mat 
errs (it) toee de) 
EL 2olallety.* 
Tong — | Toagertpanwe bach and| ari | Dara (hy) May. 297, 
teraped. forward slag | @ Rent Gh, 
ar ofthe month | gator | Wand 307 kal 
it} Qtr) PYF 
ee 
Ime) 
‘Sp wu | Saptengeebeteem teeth | ERD or | Fup TedoCun 
trom te akk | oP sen, 
calict | sangun seem : 


(ura bend: | ont rp terme gee | ne 49 | ef Any BB Gow 
= 




















‘| Cth nd pe toner | un 
—< 
comple | stove ncuomnveecemen | EEERY = 
‘hen a ‘tapers | Xe equrtent found. 
Dove freer 
ante 
Ex yerrs 
Piet perme | Front pop mane oon 
cect the | eng rene BY 
‘oary 18 the tmgue op bare between | dor or | tone, tana 
‘wound | fot aftower ta and | 298 | Fasan d Eiae) 
"andar ip 
wages abovaacuaae sucomman | piri | tabewa dpse) 
‘toa a ‘ay | Maewood 130. 
above spectre 
fo gee 
= 
tet | 


atm Pre LB Gety- 
# Sitouago dkld up and down, bv and fu eto foserp fet), en 
ig Lathan Stabladilia Gehrache-hh = ulaby. 
‘Ae Path B Gay 
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‘Wn aero to he wot tnt sam, So boy in the 
ound, Sat ca be made by a very malar burying 
Revealer tre wes upareopes owt 
ital & appaceaiy Tepresces at ial gp, lke my = 
With these sutectntsin ony spectre becoees tarde, mot 
‘nlite the Popan alara To nt know whether auch a age 
eer yt of ring Si on Ler py bas De 
Sheerved in an ba T undersiand. that tl 
cheerved in any. angusge, 2 ngs 
Wik relarece tothe words f° Now throng tube 
De. Whymant has panied oat that words beqsning, wi 





ih ther bunds to mdieae director 
fare some additonal tynthetis wards with 
tae near shone found — 























‘Aceon, | Govtern of Arpeuaven. Rewtant} Aco 
toot wun | upe prtrutad asd drown | oxteng | »pa arom) 
Yow ead | ack, tine one, 0 Rave ots) 
feroe fter] pete and pvely me 90 (ow apt 
soe | ead. Pal) 
= Rave 
es oe [oe 
bee ‘ite month frame 
ae anges thewt down tom | tart 
ontct wh pate a} | tad | POE 
(tt trove op aa Dace 
pled 














"Lan Mata Paty 

















De, Wyzant aa aio, pres. several othe geetresterés 


{rom Prot Polynesian, archass Japanese and Chinese specch— 
{fom which {aloct the folowing =~ 
Come here gehts Compare Eng. here 
eres 
Reece 
‘Swallow piege 
Eat pare 
om 
7 
i= 
Drink = 
a 
ths connection I have attempted to devise synthetic 


HW 
i 





$75 fabF 





ape 
‘Tue tu intended to be falabral. 


I understand that such generalized wards for all three 
‘actooms are used i certacs languages, but have not yet examined 
‘ham. The following are wane syathetic words for vanous 
‘methods of eatmg 


‘Bute bard 1 (nga) Compare Eng gnaw 
tinea ceem Sn ea 
Bat tly nme mau ato 
% Flap (eli food) 
Tuate (oogee to 7 Ott Roh 
ri) im 
EE ese diay) 
E = 
Gaseuase ov Ovum 


Another une of tongue and 3p gestares wiuch may offer 
fp interes fis of wey are show nntsble for sy mb 
‘the shape of vanous kinds of plants and trees on 

fn Fag. ofthe atternpe han been ade to collect together 
soe etaipies of shee getares uch apne, soaahly 
Ecrptive of the cate of vemos typer of thot, Hank, 
{tee et and to pve in each cae the S9fe of word hid tt 
uvtre of arcuitton progicen ‘The Gat st genres rgb, 
So doubt, ba greatly extanded while the revutant words of ts 
Decent iat ost be mrolipbed many (old vo ab to elude the 
Uiber getosl equivalents of the coosoaants tamed 1m exch 
Hosni igenerl be speed yn hb and en 
iy, thong the tongue gestare whch produc mare try 
2 penting sp peace, Semlaly, soc’. an « jotting forward 
Qelowe €or the up of a brauch~may be replaced by 
Sorch; finaicating the foot of the plsst or foes) 
analy be €or ag 

Ro syutemate condrmation of these words bas been 
actempled, though gevomi—eech at teey Bin aod mar 





‘suggested by ‘the connderation of actual words for certain 
pe pets fs hort pisuin made with te tage 


Up gestures 


Vu’eberytee 


oo kas in kal har alr 





is ob iM obte 


TTT Vey 


eine osm oth aso alisns Pe eshor 


Dorin gestures 
lbiey Tere 
Ba sok 3) ts: feigu sha‘ ro tre’ { cf 


Li¢wr~ ttm 


stok freak fio! larae lorlins unseo triseo boners 


“Loheral ti «fore Ball} gestures 


an irk,eire ari cer n rep oeri 
sroeeee cocci ste 
i 
sae a iol of hn cnt el 
tage Mast te SR eat pg 
Eons 
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Th tone ask dagen ay dv er conve 
a tongue or Ks . 
ie Sapetie of omega iety ee he 
eens see x eing os has 
‘mmnvements af tongue and bps. 
Wale sO See Peding tanh ete, it ay 
ve pel ott o's isan ay te Sane paso 
Sree Sad tale at ad eaealy 
ecoenes, eee ie nds) if the tongue momentarily 
ery CLR 
ee ay ten oy 
asennad os we Std 


Primitive man. 

Teishardly necessary to assuzoa that ench Polynesian words 
as od (reach up), eile (feel smooth} or letelone (wave aloft) 
hava persisted unchanged sinoe speech began ; Shay roxy have 
‘been reinvented, owing to the pernstence of the pantomime 
ramtinet, 


‘Tee Arvax Roore 





pre ae Tinted langange) whlch 4ppeat 
“The fit search diedowed some sixty words, oot lncldiog 
(heir variants ia which the ovement of the tongue ad oe 


OF SPEECH cy 


Lips and Jaw required to prodase the root-word sppeared to 
have a symbole or pantommic reation to ity meanmg a6 
gen by Protest Seeat. Thus — : 

igh of aagh—choke, rerange (as im anguish)—is an evident 
‘ightemog ofthe throat made by the 

ot eng eget dey te 
‘ongue touching the palate. 

> Hrete, oatmeal he rat of breathing Urengh 

nose. 

cp and cn—ovige and take-are the results ofthe approptiate 

wo-Siowr o tong potas 

‘ blowing gesture. 

Yar—curve or roll—is made by a curvmg of rolling moboa of 
thet downward motion of the back of the tongue 
(x) falowed by an upword and backend ootioa of fhe 
‘8p ofthe tong) 

Hamel out, be hallow—as us cave—as made by a bellow 
‘south cavity, io Whack the aris made to reaonate By the 
sudden release (2) 

wadevour, swallow, eat or deink greodilyes in gargle, 
cea swallowmg or galing geste 

(2schoose, taste as in ga, dagust, 6 a swallowing and 
‘tasting gesture 

‘Grup, hold, contasn, bend_as m garth, 1s a (gs) 
rena ft back a tbe moat, followed by « bending 

Pi er 
we powuble with prod ps suggests he Sd of & 

We—ballow-ihe gh mead of Eat 
tagger of 5 how tnvegh the ca. 

tank—-contract, compress—as m thong, 18 due to two com 
‘promions ia sseceamos, fore and ait the palate, 

defave~seems to be at offering gestue made with the 


tongue, 

Anogh (orginally abvaghs)--to milk, yield railk—is due to 
fuse nd elo etag ore a 

7 atari eeu oa wih the ip clorae prolonged ad 
the nasal passage 


pot Bed ate, a fan woe fax du to 0 
‘alate bye be, alowed ly by 2 gmp made 
at the back of 
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foe ek aoe ct oan ont vad gS 
te | OPE, 
Scone eg 2c ie See a 
rs sant oe 
‘though one band seized a stick (b) and bent it down 
een 
t) #0 a8 to break it in the 


sand, doer, shat sp ealons—afin mite x coved no 
rose 


‘extent to produce the final fx). 
are doe to the gesture 





by the downward tongue gesture to the a position. 


oF ar 
ih ie oat eae, serpent, bry tb ini 
so stig, napus e may be te boing sod rte 
neste tg, ‘may nd © 
we, brnbager bang on 
ep, preset, ake sf. Uep while nd sound 
“pres bem no, mak ier or have oe ae 
‘meaning a3 m war 
div, mee lie togethor if «is the inital boing, the 
1p action tw (a) may be the to and fo action ofthe band 
‘The oredle tn this case must be 
Aagwed as posting forwards 


Pe 7, 
wak—to flow, cause to flow, suck—evidently « saclang or 


allowing geese: 

scum cat, acl th on, sins Seema 
‘and (estare followed by 
By Mh scuow tnt ofa on ater thn tat of 

sag inake~ here there the ep slowed by a cot 
cated movement (and g) a the otber end of the toogue, 

saas tat Save, sciier—too may be Gay to tbe gop % 
‘ollowed by the rapa change from the x postion fo tbe 
(or) and & It the tongue track is etudlnd st wll be 
Sona tn be fsily appropmate fo the ia of cleaving 
x mattering. See Fag 97, 4 the tongue tras 
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ed a as 

ert er, eps pe erent ay sr, 
{p) at the end of the cutting sction {sks}—an place of the 
Biel pead ote 





ihe aes Sears: SSA Se 


positions only are taken, The first of thee may represent 
Belarc i sg Spero pind ake Ge 
sania a ds ya was 
ecg, eg, strag—aicetch bere 
ela he Bachar move, ibe hold at the 


aigh-—tinde, climb, ascend—the tongua track in this case 
‘is samething Like Sage which possibly might 
Fie 109 


Ai Eerieapeae 

Be ay peat 
Cee a 
Sir Shine 

A SE 
st 


oF speech ‘s 
sr, min—soit cut these ax ovina 
hE pobabiy s malag etre ; 
Be eh epee Hage Se pmbinly Dace 
rat peat Be tw opeuly to the tase) —thie appears 
nan sep (ered Seve Latin spor, Rasian wpa) here 
‘he ay ina, poms separ Ge bara Oe which 
eee ee ee Oe ee ae 
{orshid! the stay genre Se evened ha cas 
tw woeid not pels the open mouthed vowel tr ar 
‘Moreh woud parece peop 
wanna ating Bdeeagur oe Fe Cay 
polding, ands the backeard bending or 
ey ewan the ane price, We Ge 
fo the anal small oe 
set Stee Se a ee 








jntoriaue ogee, ‘cease 

Where the sched and desecding tecgne may hate reference 
{o the bins raym, sad kar, meatung © bam”, where the 
thay have rlerence to the springing Hp, corving, et. of Same. 
Only coven ofthe soo words showed ne evidence pantomime 
one. 


Cuarrex VIL 
VOWEL AND CONSONANT SYMBOLISM 


‘Tree reader who has taken the pains to study the Let of root~ 
‘words given 3 the last chapter aud has coowpared hea meshes 





‘also necessary 
of these achana, fe bunting, expelling, releasing —vis. when 
‘the hp clocare is relensed. 

‘seem to imply = coctimued clocare—which as to be 
expected, cance it fe only ‘the air etteara tO ant 
hrough the nose that the lips can be kept cloted, and this 
form of closure inevitably produces the consonant m. 

‘% im; h 7. Of these, the vowel a comrespands mentally 
toa projecting, pointing, directing, sponting gesture. Thus, 
fe Pre: RS fs 2 9p. WR, 
ny 


VOWEL AND CONSONANT SYMBOLISM x55 
ssn Gelso Sa} th, or, wel, Ok a end, 
‘onde aa in Due 

an i, thy hme, apd se, are appren 
anitive Ip,patthes Eatenng he Kanas'eje, Ew ge 
‘dave, 2 pointing gesture. The vowd { {as already. 
fut) coeresponis te £ te zocth end wo produces suck words 
aha dimzeh, 

‘has already been comsidered, but two farther exasiples 
raay be forgwven, to Uimtrate a new point, namdly, that the 
Denton oft causonant it relation to the word muy ebbo be 
Higniicant Ths, a means to be ow, ls means to be low and 
tmake « gnp forward (i, ue t0 pick ont, or lean (corm), HX 
feats to swel, ake roeacs to ghp and then mabe e sweling 
{ctiontn other wocds to caver or shelter, 

th {@) Gh) In these, be he ple Grery apictonlherd 
‘alate and tac ofthe wpper(rnt) teeth and the consequent 
cmeanmg ws that of smeanng, 

Ty, Testal Gs abd note appea at tobe sgaiiant, 
ts as thoagh ther wees cond eather to Gray sttention to the 

the word Hie on: ue ofthe word * the 

‘At the middle or end of a word, td often denote a stab or rise 
or closure in the mde, ¢ g ain, cover, shelter, skut, spring out , 
4 2.ghen enon gota ore a the a poaton, 

1 also often relate to eating, tatiog. ee, Le targus 
touching palate, eg mal, ew. 

* dr, tr. As already mentioned r commonty imples a 
ain ack, echning. we e  egmty drool ring 
owing, ot walking, the ciretian of the tongue movement 
Delog ‘inwards towards the speaker, eg. am, protect, ey, 
tira low ; dru ren. 

1s the result (as is well kaown) of a tongue festore very 
similar to that of the dlcence being that in {the tongue 
Imakes core ofa polntcoatact wit the palate. Ian, hamever, 
spobemaiewts the tongse og sod tearing Os tot 

‘upper ip Tt seams probeble that me primtive speech 
‘he tongue wan's fact at tines, art tll occasionally 
fs among chikires. Thus, bbb, love, appears to be phallic 
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Paox Sratwmnrs of Tax Grstuxe TamoRy 


Sir EB Tylor, to whose Researches indo the Everly History 
of Menband refecence has already been made, evidently came 
‘gest errno off eae thar of tt 


itself in 2, and that by winch the same mind still utters 
ite 
Se wen wn, Polen 11 Cxy re ny 
atteation to the gesture theory of language propounded by 
Withel: Wundt, in is Vétherpeychologic!  Wandt there 
an ot sd os Ge eer 
ete Cee ered wie Seer oe 
Se aaa eee ene 
meoeanoe 
hen p ta ohh a 





as when the tongne mumucs the bands or the ps wink like the 
eye—but he cleazly sees the panciple of word-formation by 
pantomamic gesture of the organs of articulation, and the 





1 FB Sere, ih Ort ant Uhh Oe, OER, 
Teton tie 38 


158 YOWEIS AND CONSONANTS 
Dr. Rae cousiders the Polynesien language 10 
moat primitive farm of biman from which the Aryan 
languages wore derived. Thos, be contrasts mim, the vending 


i 
i 
[ 
F 
i 
i 
5 


the in denotes forably. In emt, (o lessen, 
and the 1 means out, 

"He contiaies : "I could tm « similar manner take up, ane 
bby ous, all the syllables of which the Polynesan 
competed, dusacting each, and thowing how its force 
on the configuration of the organs at the moment of pro- 

t 


Rouseang 
‘In hus article of z1th October, be points out that the pro- 
uncaation of each separate syllable indicates « certuin com 
‘hquration of the organs, and that a particular configuration 
tins postive analogies, direct o¢ indirect, with the sctons ar 
iegread meng equied 

en E 

Sumlacly, x represents the nipple of the female breast, 
hence it racans elk, or moisture gesecally 7 besce the word 
‘ut stands for the action of wetting, or rain Dr Rae contrasts 
‘this word a with the Sapsimt xés, aloo meamcg wet, ence 
‘ur word water. 

Profesgor Max Muller, while not scornung Dr. Ree's thoorien, 
cemidently did not consider them of axy importance, and they 
have since been lost aight of. Fortunately the Brit Museamn 
Library ts 9 bound ~wolome of The 2% Dewopaper 
from which Appeadee VIII has bess transeribod 





Mount Cesruer im Moptax Evouisn 


_ Another later presentation of almost the same theory was 
given by De. Allred. Rustel Wallace, in the Forsagiy 
‘Revew for 18954 In that arike Wallace posted out common 
cela mre Engi i hc he woe spree Yy 
‘ippropnate geatare of be tongue, Lpe or jaw, 20 a9 "to Oring 
Eine and Sond foto unseen. He ielanocs toch words 28 
{Up in which the jaw cakes sn upward movement, und down 


2 ge otha Sr Hdd Hien Young tr tua rrees, 


svimorist 19 
in which the ew gesture ia dwar and thew of continuing 
Consonant 00S yee for conte ane ichat 
Satuncsein mone serene wens fr abrupt ong ead eh 
‘ Roppod comomnast keys esisop hop, pt abc, 
fae, “Wee gounders es takighet Segre robe” tal 
2DFRndamental people whick hes elwaye beea at woe 
both tc org dad tthe tccenve todiseatocs of bom 





“jaa tut of Wade’ enc 
toe co ‘of gesture words in modern Enghsh, I t 
fei rare kets were mt moe eT eat 
ee ee see 
Petre aches th eo ee ape eee al ae 
Same re ae a eo ae 
HeFeeS nl: steed wanna Ot hemes 
‘pantouunle words may be wstanced : add, aid, and, in each 
putea or ich Goa eek“ 
2 ee ee an pte 
Brits Soe ay ea ces 
oat wes ah ue ton tongue gpm rot of ‘the mouth—(os)— 
Pate ae ae ea 
the natural meaning of the gesture bring "grip tos 
whach is at least consstent ‘the dea St asking, though 
‘morn suggestive of takmg! In the doubtful cise, ass, 
soe mene ol eset Se en on 
ree ele sees the tay Toren Ba Sor tot to 
ie cease ea a oe aes 
ier inuets rupee acoacrtce) tow howe, 
itetee hypabeas Rall be toe ice, ako eae 
‘ample words in daily use a very high proportem are étill dus 
ErPpamuc ol ae epee oe Mente doce mace 
in the drone de Phtcwophie of 19248 Mare J 
Oy pp ene yn 
ee are an eas Ne 
sonciuson (p 233) that “Je nom est l'essence ds la chose, om 
rer bet al Tere ee 
Sastre nou aloe pen ae poasioone 
SiS arian ance 











ve yore a concn 
Pciaysieainynens 
icieenapemecenoeraeiat 
sipbbeotpreeerense nena 
eeera eps emer ees 
iam eeandete ne tere 
ieoedoen non es 
Sper Coa 
Soe eee 
a Ghee 
Scan yet ae are 
a9 a 
wit’ te constant potions aly Gait here Ge ore 
founds, ss andne. he epygotta spp rom De. Burel’s 
‘X-ray photographs Ja seat enccanig Hans oS 
Sa, Roe arr “Tose 
ila rl anda sb Semi tows (be ie esa 
Re aaamaea nee 





In the fist stance thc, ny be that man 
ad otter Tro the gare of in ox we 
Eade erm gnc xh te suede 

Be ate pours and ese he tame wal apy sway 


{2 'tecouchants tan ay end fo che group We Mb acs 
fie tongue spat be bard renee or 
ast the hard the foft palate 
“The int iferestation mught be expected 0. be that 
between p/b on tbe ooe band, and mos the other; sama, 
(dandy and kg and eg, ioe the mo, and og wounds resent 
theetet oa crane densesa te ph sn fons 
openly ing the poss of bumrang trough easel 


“ght therefore be expected that m,n and ng would cometo 
‘epewont the ong-continued or stati Zorma of thee dhoee 


‘ypetot gate 

abenquent differentiation between p and b or between 
t aod Wor barges baad g would be expend to bv of sate 
later growth, since the difirestiating saechanmm m these 
‘case resides, a8 we have shown, tthe falte vocal cords, which 
fare not under eonacions control. In so far as the diflerence it 
due to phomation, the voiced sounds b é, and g might be 


SYMBOLISM rr 
expected to repcesent mare weighty sr emotional actions than 
‘the corresponding unvoiced sounds, p, , and x. And besides 
theoe differences of arocalation man has also commonly made 
‘nse of diflerences of plionation ; thus n normal epoech the two 
serves of consonants last mectianed ere also differentiated 
‘by being unvoiced ar voueed. 


Towe Laxouace. 


One other method of difereatiation should be mentioned 
here, namely, that of Tone, of which the Chinese language 
hows some hngily developed forma, | Thus, according £0 


categores of tone {" Cheng") of whch sumbers x, 2 and 3 
Giflered only by ther mnlewon, 1 by the manner in which 
‘the speaker's vaice was made to nse of fall n phonation while 

ing the word, while Xe. 4 differed both mn the anftexion 
‘of the Yawe and also in the way an which the voicing was 

















few . x 4 
ee ee 
—————— => 





terminated In Nos x, 2 and 3 the voice was prolonged and 
ded out gradually, m No. the voce terminated abr 

‘The modem Pelinese language ses four tones, of which 
by verona ven_ooe by M Courant m mca eatin, 
and one takea by instrumental means by Profesior Karlen, 
‘ror the speech of . Te Laen Teng 

‘Professor Karlgres's curves abow diflerences of duration 
and pitch, which may be sndcated in moncal notation 
1s in Fig’ or, As the voice ‘a ghduog one I have 
indicated 1t by e carve rather than te esstcal notes, 
Thave also shghtly altered the spacing of toe nes of the musvcal 
staff 30 that St cocresponds to a trac (verbal) scale of pitch 
m equal vemitones, and allows for the fact that there ore 
actually three vamtones between the B and G lines, but fly 
‘two between all the others! (Another anomaly that We 
rTesignedly tlerate} 


» naar or Ie Phone Chas, Lape and abl, 118, p 28, 
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“The duration of the voice (eppeamzatly) indeated 
tar eng ofthe tne Ine™-tosn each Hdl be een het 
NS ¥iooe uns abot ha the te of Nar wees taking 
{Se sos artewatoo but so iret scan 
“Tbe masini ange ef cerca sa No 0 ad eiounta 
to just over five semitones. In the Canton dialect there are 


by 
Ingen (even, rave or ling) doration (prolonged or abra 
Sod chute pian hele Gogh eadoogerlowh Theset 
tones used are as 











= Prk 
Even ih 

High 
Even Low 
Even Hagh 
Even Mediox, 
Even Low 
Reng Hh 
Falbog Medium 








If the necessity for the use of tones has arisen from the 
lack of speech sounds, and the lack of speech sounds Chusese 
2 doe to the lack of cousceants daring thowsaods of years of 
gradual degeneratoo—thes at may truly be sand that the 


‘Rivet claimed that the existence of simular words in Malayo- 
Polynesian and ta Hoka was evidence of immigration. Profesor 
‘Hirdlicka mugyested that i{ the werds common to both families 


rtd Sail de Adnan de Par, Noavate tne, & xv, 
me ae 
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tomed out to be gesture words, that fact might ofr an 
alternate explanation. the ‘words might “bave been 
independently evolved. I therefore exanuned Rivet's lists, 
noting—as belore—the cases in which the gestures of arta 
‘lea bore vise relation (o the meamng. 

Some mtereating resaits are ebtamed. In the case of the 
ppertonal pronoms it appeared that for the tst person, forms 
‘ke ia xe ka were found m Melazesian and Malayo Polynesian 
‘and also (as smfixes) in Hoka i, xt must be obverved, 
‘represents an "innermost " coatact of tongue and eavity wall, 
‘and i therefore very appropnate for indicating onesel 

"For the and person, the words (or suffixes) were in 0 or 








see 4 ot Bh uel ai seat oth ngage 
frovps. "wanda represent ip pestung gesture, appropoate 
adeating the pce spoken fo ere SFPD 
Fare 3 po, fam tm bts ca) we a 
Srintermtdaie ute sch tsa head panne —Stght 
i ‘oe 

Se mude by an oetward paanung of te hub for He “Ab 
{lateral tongue movereat would besarte, che mpward 
Thoverent might eaturaly ave been stat. 

Te ths paruslar stance the "320 resonable 
tt 22s any to enagre Ua 





tion we have already 
amitial 1/4 is the Aryan roots, and the posubiity that it might 
‘aonly equivalent fo" the ”. Indeed from the commencement 
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ff » which has already Teen deaced, and which we std 
Mop, et kaa ei ed ta many wore eae, 
stand drak (p. 271), ox bong, of couse «throat touclng 


eatwre 
Redupcaton to inlets plarality, repeion of cans 
ia a puvly getural device which occury in both families we 


stody of the gestazes of articulation of the words givea by 

‘Rivet trom ‘Hola, Melaneuan, Polynesian, Indonesian, and 

(Ga some cases) Micromesin speech—wanch be groups ‘under 

28x beads of meazing, each os tee, oust, smal, eu, es ete, 

‘About 80 per cent have bees noted as showing a gestural 

elation to thar meaning These ‘were evidently 
Dr. 








Polynewan words respectively for arrow and to throw 

ie compared well th ome ofthe rahe 

to shoot wath bow and arrow) which stl awaited confirmation, 
‘What more interesting was that quite a large 


amber of the words were sot only gestural, but showed 
Felationship to wotds of wmulsr meaning. in other languages 
‘uch ao archase Chinese, Sere, Engluh, and even anctent 
‘Sorueran | Of 330 words which have been studied in Ravel's 
Pare pe We akal see aot Arges sh Bomar 4, 
Spa te ital sce bee Semi 34, 
Sumenan fo, archaic Chinese 3" = re 
Tara not 2 Imgus, and my ouly sources of information—up 
to date-—have been Professor Merman Moller’ Verglachendat 
Indogermansch-sonitsches Worlerbachs to 1 wan 
introduced by Protueor E. Gray, Waddell's SamarnAryon 
Dicionary, vol Lt wise T have compared with Fredrick 
Delttasct's Sameruichec Glasser and Professor Bernhard 
Karlqre's Anaiyhe ‘of Chose #” Te can hardly be 
doubted that an the bands of a qualdied Lngust the harvest 
of relationships would be vastly extended * 
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Mourz Grsrozz us Canase 


Ta May, 3928, Twa at my hoe a Sse em came eros 
«= diconiry ofthe Cantoa alect waned I atared fea, 
toteg the gestice mos At the fi retin the ot of gostare 
word arvtnted to 790 eatnea" The Canton dec Me at 
[Er dewerconcnants Stan the Pen Gals, end ts symben 
SS ereiore mach more evant The fymbolan was esta} 
‘rh tbat te Argun, Serutac tnd olyaeian et, words 
THe Set Sl ated qute amon of the wor 

Tcouated Sir Desizon Rots who advsed me to vudy 
archane Chinese rather tban modern Cantonese 

Karlsen diebonary, seedy menteors, proved fete 
soureeabout ose wordt for apnea be Pantene 
I, Juleiag by te propor of pe wot fount ter, 

3 te words f 
motes wh fy oe ono 

icra o'm 8 tne te 

‘creoding ets 9h Systematic and vt 
ine eae cosets demtng conan At 
Whe the'no- Sal eaote sen once "Thue" 


rim is to hold im the moutb—bence to contain or submerge 


fi 
19 (he toe gestere but faubed sheep) i elon, ya, 
Iatelogaer, or nay nen elo ter, ro covet 
78) 
x eure Fo peace—ie a continued encloware (K. 236). 
Sire opal por eadiale Gag wn wa 
‘cane  mivoc, or exumpleie, the two 
{iptier erent he rand mage, o he emamp 
its ny 
tay ena 09 Pan OS Hoo ane to double, oi meas 
pincers (K. 345). - 
lke: tartuncesiight be added, bot the series just ven 
sy tenor te te 











166 VOWELS AND CONSONANTS 
The seis of words for Z, you, be, was stadia in the 
cae Polynesian and other languages mestinaed on 
163. Out of eaght words for I given ix Karlgren five are 
Eagan oat (two characters Doth pronounoed the ume), 

j goe-cat "em wos Orly used DY the emperor 
‘od tbe two are Jan ye. These—hke our word 

may well have lost an ng‘or a kgomewhere. The words (ot 
You ta aly ll have fei cle tongue, point 


1 ip pointing) pray 
siding, A Seep ng td 9 "ie wordt 
{or He are int, » or ¥ wv th d', sta the one exception 


sm F wiseh {also sed for Tad, in this case a8 i thal, Bas 
Jbably lotus mgifcant cansceants. 

PMip ml be seen, Caereloce, that a estire syinboikm for 

1, You, He, very smular to that ofthe Polynesian, ete, existed 

in archaic Chine. 





Howorsones 
Another procple which emerged from this anvestgatian 


‘wos that cf what may be called “natural homophones”. 
Ghunese—even the foll of horcophones, 
Ye, words of simslar sound but t sense The sumlamty 


of sound depends of course on siuilanty of the movements 
of articolaton 

Tt was found that la many of these cases the ditierent 
meanings attached to one and the same set of gestures (or 
‘words) were really due to different ways of :terpreting them 
For example, a rotary tongue gesture, such as might be 


represented, may, by the tonguo-track diagram (7 mught 


sbvlomiy bn comin i macy trent aye Tt mat 
Seu ol aay c rand, might eas ak 

or « circle of disc, or st might be interpreted 

fo mean e year, contauty ov even caraty Thus might 
bappen that a word (= this Case the all-vowel ward eb, tay) 


th, Rev ae wit he Hat of tage att of wth 
Anant 





SYMBOLISM 367 
vwoed gfat—of which the tongue-trck 1 shown 0 Fig. 103 
Tie toague toverstt being Samples by te ie) wit te 





ne 103, 


tsiang 
Fongue \\\ 
Prack 
Pe 10 
‘double meaning “ curved up like the brenches of a tree” or 
“to run or climb nambly” (K.. 


“Toe fist ‘meaning fats the Seoguetrack as an cute, 
‘the second as a record of motion. 


368 YOWELS AND CONSONANTS 


dana 
dura 


Tongue 
track, 
Pre 108 

Suaalrly Ria with the tonguetrack (Fg 106) means 
(enter ala) dawn (sun rtm bence, warmth of the sin at 
‘Also means trunk of a tree ( 

Réconsrauerzo Proxunctions AND Toneu” TRACKS 

‘Yet another praciple, winch seems worth mentioning, jp 
that of thmwaot nngue-track study asx meanncl reconsiroctng 
& lost pronuscatioa, oe the converse method of reooastracting 
{he anna action or frm te whicha wordselers,by means of (he 
tong rack aaars where th wly onuncuton knoe. 

ns in my frst reading of the Canton Dicuonary I came 

crow the word trite messing “ to. stt ctosrlegaed ". Its 
Tongue-tack i — 


tsin 


SYMBOLISM 16 


“This seemed at the tine so poor a representation of the very 
(gesturable action o posture of sting cross legged that it eemed 
‘worth wiule to try and improve 


1 tied be tong getire CA ig 108) wach gave 


‘a word which was teanseribed tr'agn—t might of course equally 
be dram or dress, if the Lipa were partally clsed, nce 
the tongue postion & the tame so band's. Sur Denison Ross, 
to wham 1 put the question as to the onyinal form of the 
Word ta, produced from Karen the svehate word daa 
‘eannng to aguat—the tongue-track of winch 2 practically 
‘ential mth that of Fig. z08 Other examples might be 
fiver of the same ruethod f recostrocting the ongwal spun 
‘Mio as to bring sound and sense mto umson ” 

“ae te the converse prencipi of reconstracung the orgsnal 
gesture or outline, the following will serve as examples 

twang toca (according to Karlen) oar (106%). The 


wgesture'” Coy (Fig. s0y)—a0e Fig, 20¢—if this be 


pecfomed with the two bands, held outstretched one above 
be lonmd to represent very dey the gstine of padding 8 
fal to represent Ee : 
Canadian cance™the ina tengae tat fan) repremnong the 
coon ot hitng the blade cot of oe water f vertu to nagget 
Hi the ongalrocaniag cf ths word Lely to ‘have Been 
Pade rather than car 
Gp is tie bod ee mmo Det wont 3) 
so te word of lt geatice Sap. neg 
{Brow X ros] wath tnetrcer Ok may Berean 
as X C+ (Fig. x10} are, as will be seen, flatter 
Trav and dew CK $86 30) meting, ot, ple, cl, to 
an’ and da’ 1234) \ 
ow, get a cpg of ta San ya gradual 
_ Salsa suggestive of raWing, 














Ee 
i 
ut 
: 
e 
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rowing (standing op) with « long oar Hike that of « gondols, 
‘whieh le pushed oe the working stroke, 

TThave ventured to grve these various examples not bean 
T coosider ther coneteave (which is far fora being the case) 
‘but rather as ind:enting the method of investigation and 03 
bowing that all the four types of words for row, ete, are 
made By tongue and ip gestures which are at least consistent 
rib sect ny dekebe 


Mourn Gzsroxs mr Soxcenian 


dat higue tate eames aeet 
snr npg came rece: clit 
Dr. L.A. Wadded’s interestmg but highly comtroversal 
Boer ny STS a on 

Ss aria a ashe oss 
epi emer em cys rs 


st 19 an enclosore dwells . 

TA pelfing pete aeans to protect, ymbong 
‘the iting up of the hand; compare the Aryan and 
Samutic al, mening to'grow up or be strong. 

cane is mother or womb (D. 12) as in Greek eomba, mother— 
the same root fm occars m Semutic with the same 


aaa Isto ext (D. 226); the tongue gesture being Mental 
‘th thote of car Hagish word tt and with the archale 
Chinese word bts which also means cot. (K. $7). 

mane aig gatereeacs oy of Hog, god 

v0 downward and outward tongue gesture which fo Aryan 
Sie Sabena as ae 
ula) to show or set forth, or else to strike (D 229). 
band guaturea repented in each cave art ery 

wesc mea cm tela, Es ity 

rs to bed, a 6a}—while fa Aryan and Sera! 
"ne means ‘other to fasten together 
{ite 230) and the Ayan ser means keep, preserve 

‘td moana fie (D. 27), lke the Arya ty bart, 

Landon 007 Pct AP apa. 


svamoust ” 
Toetanns igh be mile, Dt at the cot of veld 
tay argument The lett pear wil ave 00 diel) 
{Bhd farther eater in Del's Dichocary 


Moura Gesrumz me Azawax 





theidea and the woed "since the Arawal i speacng reproduces 
‘the thing or the event by making an anitative "gesture ™ 


for Sights of Fancy we are 
‘of ut moalt cary, and our 


? 

2 
B 
ir 
RE 


Defore their education 
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insted of foe, sight change of arm i the 
fae poe arse be 
fe 7 
Tr scaring fo rehtuom berosen tbe words of dfeet 
Tange acetone thai ne 
teak rch may repeat ine same pre Pom the 
att ol ie Bn ain per also my be 
Brey natn bar ten cms ac mr led 
(Form peojeion of Up ot tenga 
senna, trae, ‘grdecdhag ook 
a sn Sie 
oR Soe ale leo ny esta SE 
‘tea orn a toe gett ay Este te ee 


action 
‘The principal ressitant sounds are — 
fn {OE fre (ola fond v, wes mor their eqaraent 


"py tL and am oF mam all made with prota tongue 
Jn the seres me, w, w/t and posnbhy I may refer expecully 
to continuing atutudes or states 
Forward and upward movement of the tongue within 
sat poutt wih eebout ean ofthe open nde 
Dy. the hps—syzt ‘smallness, reduction and 
Gineetion or netroews ‘Fhe roturn-to-sormal may denote the 
reverse of these ideas or actions. 
‘The prncspal resultant sounds are — 
1.2.6 @ also w, tv (bilabial), b/p, m—associated with any 
of the vowels wentigned. 
(3) Backrasd amd Goward movement of the tongue— 


with of without reduction of bala 
ess, dowoward and backward farnese, oF 
‘evecne of these on retura t0 normal. 

‘The principal resuttant soands are*— 


& a vem definitely 2,4, m9, « and x with varyis 

a bres itely varying 

(@) Closure (complete or partial) of the ips—eymbobzing 

siesure cing belting er cocstrction immediatly 20 fon 
thee may indiate the revere attions—Le 

opening, releasing, etc. 

‘The pemeipal resultants are :— 


‘SYMBOLISE, 73 
pis m, t/y (used with other vowels than aje). Of these 
tp tepresents continued closure, tc. 

{) Closure (complete or partsal) of the front of the tongue 
{ier oa ee or gums othe Soning art oe past 
igmneling 6 gap oe teat spe owas 

rth. ()) oF «mall moversent (upward, forward ot 
‘backward as the case raay'be) or the reverse of these on release, 

‘The principal resultants are — 

fm fas, O76, fad, 0/05, a, tain, tem, t/t), a 
(forward), "also 3 (forward) 

‘Of these, the sounds in x especally represent continued 
sloaures, ete 
ul Soa acto complete) of the tp font back 

oegus against te—eymbolizing 
tang or rene back or grpping father tack ot lowes 
‘than {5} )—or the reverse on release 

‘The prnoypal resultants are — 

4, Uy, br tr, «| and forms of t and a approximating to x 
aad bg respecvely—the pertal Gover bang cemmonee 
‘0 thes postion. 

(9) Clonure (complete or partial} of the tongue against the 
soll palate oymintang a Ubrosung or strung, of empomg 
Tackwards or backwards and upwards (often g = EOppICE 10 
‘ousself) of the reverse of these on release. 

‘The prmenpel resuleents ere: 

pmb x (och) 

‘Thus rom the point of ww, of aii, the forms went 
acd meateats or the forms axel and engin may (in each 
ave) represent essentially” the tame word— because the 
tongue und lp gestures wich produce them have the samme 
vequence of postion mn the two cases—oumely gestares of 
asa, 2, 4,5, 8 ane ease and 3. 7, 6, 4,1n the otber The 
slasaification into seven division’ 1s, of course, amly a rough 
apprommation—a more cxact clasecatioa could be obtained 
bya process of subdivinon. Tt seems likely that urehul 
iteadians of common ongin may be obtamsed by clesitying 
the commen words of varus Jengsoges according to some 
fetch ‘gumerical or equivalent system, 20 that simlaritis of 
‘eaturs sequenoe ray be made evident. 





ry VOWELS AND CONSONANTS. 
Te wil be wea that some of the consgnant symbols oocur 


herefone to stbdy not merely the soand (to judge of te postin, 
of frm he moet) bt ab is mea ofthe wed, 
Sousto judge of the getaral means of the sylablain question. 
Sovncany or Tax GusruRs TaxorY 
‘Observations as tothe actoal resceance changes which occur 


°y IRR 
ee BLE 
felehe! 


ay 
expect 
uation 
ope. 
‘ot 

ne 
ymbolic 
iene, 


aaron 
Soran 
icsoisies 


gis 
HEN 


af yg 
et 


: : 
avige aes: 
teal 


iy to have 
de 


formation by the Vong 
eal wot pls guteee! 
opera 
‘i buroan expanents, 


Yogical 

put f 
Epleof word 
as kal 
of 

blp. 
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Zh ace ety poe th poh td 
Dy mare a ea 

on ne sh yao sn 
ee Daa a i 
se carer, OS 
Seta la at ea oe hat a 
So ay GE 

‘Take, for example, the gesture of touching the palate 
se Sy ae i Se SE eB 
TLR ope 

tewergee! 
a Be es cor 
Beet cee. se 
og he tert mg be ed tts “6 
oe Se Tg Od me ee 

Sap ae ag ng ee Sm orn 
maya, oS tee gS 
also means seed (Le tongue touching the palate a3 in tasting) 
{ieee SESE Aes 

“Aaa the Sout track of any grven word seesent 

sin, the te any my 

ee eee Soe err re 
yey re peers 

Se Saisee Satie ie 
SESE = 


Srutzaz Woaps ix Uxmaiarep Lawooaciss 


It follows, therefore, that cven the carkeet human sptcch 
sat ar been tall of emp woh inet or eet 

‘meanings—aod that diferent tnbes would naturally 
evolve different Yocabulanes. But things that are equal to the 


9 aster Indegmamschanmaneer Werte, 6 6 
* 
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same thug are eal to one ancthe:—and as, scoonime tot 
iteory, the gestures of ardeatadon ofe word ae (more or las) 
cal (the natral esure for the ea whack the 
SES Sey feces cnet tte wet rac 
{oeas would be (ice or tb eny ferent languages 

"Tia w oertumly 2 common accurrene t the lew languages 
which T hnve 90 far exammed in thor consection “Thus, 
{eae Chine and Sueram are Gl of smdar words of 


very 
Sumerian eninge of og rt doe reper. "The gears 
ef artculaton witch prota the words tg oF MK a dog or 
Sutese a dowzward that of the congue por allowed by 
{2 spard and backrard ths: cf te back of the tongue 
sgeiut the beck of tor trot andthe lower pvt of the tit 
Pelte-k org The tongue tack x shoeiow of Be type 
Xe tie ay oe) ae hig 129) according as 


one regards the gesture at a whole or the separate movements 
of the ttp and back of the tongne respectively. 
‘The patural meanings of the gesturee—considered as a move- 


seat —would appeas to be: to tum (eg. a handle) (, 


(eg x23), to pul out and wp, o¢ scoop ont Coy (Pe. 214), 


(Pig. 129). Considered ax an outline, the track snggests 
seething andes Ly (ig. 136, 


a 


‘The actual coincidences may be tabulated as follows: 
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‘Werd.| Samaras [osttms,| Ariwar Chow, | aston, 
yar | Tern ever (32 | Kaktoning dows, doy] 000 
~ fate te | (edie parca aay | a 
7 
ae aracdcppens | mr 
rest 
[rate gee) ie [arte patent oo 
‘2 eat of Yak peaubeamy| 97 
a) tek ria, 00 
oy 
taptag| § Burouadeon-| ut | A” Hak fat on 
ete fond vik mie | 3018 
) 
tur | 5. Donate 0 
Sine se4f [ede enée)gemgto| oer 
parr 
cmetadandlet 
) 
7. Rage.deangry| 158 |4’sk crsseae tame | 607 
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sn archaic Chinese, Semerian and archase Chinese art both, 
Homa linguistic standpoint, old longoages—u might toeretore 
1 peti conse mere satel in cen show 
Migut even time compare etber of thee languages wath 
i even th wo 
saodern. Enghsh the comadences aze abundant Thus, the 
‘Echaie Chinese hag wears the exp of «seed of bud (K. 344). 
‘The gesture of articulation euggents « cavity, (a) cowed 


ts ont or on tpt (ne Fie38) \__DA There 


(according to Delitzsed) mo Sumerian word ap, but the 
corresponding word gad means breast. In Latin we bave 
‘eput (ead)~ io Indanesiin Micronesia and Hoka we bave 
(accordsng to Rivet 258) hapela, Reyasvero (brain) and kaged 
Tisad, in Gorman we have kept. 

‘Of other archaic Chinese comeidences, with the 


See, st (389) dew) 
EPS Gineare ieo t-geay) 
pe father (683) 

we aber) 

tau awn 966) 

tp cap (75) 

2 2 


‘Aryun root word for love (receptive) ha, kem—which 
tas aleady en sie to, de its counterparts im archeic 
Chmese; hm meaning fxd sweet, walling (KR. 298) end dm 

‘To these may be added Sumenan 
‘ke, month (D. 122) and tab, surround, enclose (D 209) (the 


i 
i 
$ 







‘rom the re-Indo-germamic 
‘Sem el goecze Ao. aan (or 
(Sch incerich verdiehten) 
ecne Chinese Jad meats to pe 
pes ed) In Soma 
‘op & protecting band) 
‘rae lin’ means ng’ ot Htghocs (D9) in laa 
‘Deana to climb, mount ep; in Melarexao wna i up, at cho 
lopets ia Palyoean do ee ace tor 0 8) 
wo. copcding instances may be gven—bused on the 
synthetic words I (aw) and beta to winch we ave alieady 


We ‘Sansknt bas enjoyment ; English 
dance up and has fa-la-le, apd lullaby (to dance a 
down, to and baby up snd down, to and fr); Sumenen 
- (Bara) ba goto geen Be 

Dorr te ectealy P cae 
feria 

toe Enplah col, Somecan bm, bind (0-28) 

roll or ‘kfc, sunrise (D. 141) (sum bendng overhead) ; 

Bie SS ear: 
kG, backbone, tum the back on (K 439). 
‘Dr. Whymant gave keers; Rivet gives kore 
a a ee ee 


seen le i gay aera ae 
site heaeuice a eh 
Ea iiais Se opieeeen ok 
angin of the dideret language tape. 
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“hus, i should taro out that words Hi Ws, cots em 
fons tp tk o0k, delngs cover» pl father, Sot mre 
frequen 1m wxelted Deoquage than wosH! be expected 
fy'tieae, aught be cfetod tat ear wens easton to 
‘Cany toes were 20 «common desea 

Tae! bekove the Cass Aatiopclogy fochaes to te view 
that all che present racer of men denve tim fom one 
fvelatcaay war wnldcatealy flow thatthe venous 
Itnguages tho derived fom a gle feimitave frm of peer, 
{The oly sitcntave wendd bef toppose Tost the tees 
‘al Yrs bea Slowed bebe Was ova 
nal 

thee are to umagne « al tnguage—eveived 
gente a oh eee cla wae 
: 2 te consroeioe fo apuage 
of dederaste asd ed Induscs—entely mance o gratnnat 
Or prt of spac, or even of wards a we tow her Ba 
{ph wo mateo pre acta ote i 

nacemty of soprescy the (recall) moperave afr 
tcvenanis Gf Tonge bps or te fayng on eral or 
Fengiasinal movements” Such a nguage tagst wel—ike 
fiedenteate mgoiangmage of ody have boon tne. 
Mandable fo al pres cfm That hagas glen age haa 
{Eng ance pused, bot seems more Co hy that ay 
Conte aga, aod sndend that # mappecaching Weta eet 
folks Satter na later chapter. 


‘Vora Srexca axp Sox 


So far—exorpt in the ducuston of Chinese Toxe—me 
have spoken pamanly of whispered spesch—sice Uns appears 
se aot ond mov final mot oa 
A the Bemsating certain posseseod the power _ 
fe must have dscovere. very soon, tat Uf he mada a 
"motional ery” wits a yoo) cord, wile in the act ot 
producing a speech geatare—rich be wal msght do fo order 
raw tention tos getur orto expat is Own mpatenoe 
ing ake ate ot et wag a ene vey 
rea ox crit f 
Eyand" He ast als ive Gstovared tat te sume gx 
ately iiwcag fa gota cane Ths dicowery 

7 Ta covery 
tras the bogianing of two Sew arts vocal inflenoa and 9g. 
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“Tos cae ein a hey enelin  c 
fam tn to twenty tain the cae ofthe vowel sound, 


| 
! 


the resonances are more of leas constant 


# 
| 
iL 


OF DIFFERENT LANGUAGES tg 


yore pia atone aa, fon each 
pn getters Eve be 
caprabed ey felngn buire wpe was evcoed Vell 
“e i 
‘uptoch can and does, combine the emotinnal elfects of phonation 
Tid She tonthteymbeleation of exticulna. 
Tease canoes of sae 
eget eee og emma eo 
i py petite Teeny or tal art 
SUPE Siar amg easy 
linet acest, It us say. to secatny and aba ag 
. let us say, to recewmg and transmitting 
[eee gagenew ager oop Ur eremsperd 
ts len te our hen be the Be che olde bored 
Repetto 
ie iy cal pl re ata se 


to pve him, except that we had inherited this state of things, 
sud were 9 nocutemed toi that it ered natural and right? 





By ‘THE DEVELOPMENT 
Couresxrry or Vocax Gzsrvnis 


would bs th ebtcuordnaly galas of he woe gxtres 
cfcuondiary sooglanly gestures 
‘wath which we express even the mumplest clement of thought. 
More than bait the * words ” we ue coast of tam of more 
aylabiesyet there are literaly thousands of moconyllables 
‘uch ought be made oot of the vowel snd comment sounds 
‘Which we employ, and wich we donot yet mse sa words Here 
there 1 evndenly am ummense waste of tne aed euergy which 
Iba better be put to other aces 
“Tae case, fom ost vaitors pout of view, i evea wore, 
for he wouid ate at once, what we ere yet apt to overlook, 
‘amdly, that even cur sylables are far from being true sound 
‘unt Tf we yedge our sylables from the poust of view of 
the postures ana gestures of whch they are or 
‘the combunations and of mecmcal rn, Sree ties: 
‘isd. geatutes rosie of vatuble 


46 just as much a polyeyllable as the word " enter "at tales 
{Just as much tue to say it-—ata shyt (i we listen to it without 
Drejudice) ws one of two beats—a long and a short—mancally 


4 wonld be watten gf g* (Fig 25); why then do vn call 
at amnpoyllable? J 


Here aguan, it would be difielt to explais owselyes to out 
‘stor. Stull he has served hus turn in raising these questions, 
which we may now thmik over at ovr Jeuure; Jet ou take our 
eave of ham and wsh him a safe ceturn to his native planet ! 


Musica Taasortrriox axp Rerzopocnox oF SeRECK 

‘We have seen that the resoasnces of whispered speocl 
are simple mascal effects; they are faintly heard owing to 
‘the relatrely anal! distubance whuch 1s set op by the mere 
flow of turbulent ar ‘he cavities. Since they consiat 
‘of musical notes, it fellows that the resonances which constitute 


OF DIFFERENT LANGUAGES Bs 
sepmedacton by x combination of stable mace! truments 
‘fy acuneas er teppei tof the 
crise type and be capabie of progucry gues er = porte 
Tents” cbcets, nee may of Ue changes of teen thet 


‘omar an connected speces, are ve—ue, the pate of 
the note vanes j and wot by detined stepa a9 in 
suost wind instrusseats They must also be capable of being 


agunet which the mouthpiece darects the ex-streem, and ste 
‘opening to the air, by the adéstion of plastcine or snodelt 
wax a3 desenbed fo XII. ts also posuble that a 


Hight ms not bora pombe to cart the 
formers, 20 at to attempt tbe production of whispered 
Set im either of thaw ways Fer thse of may reader 
‘iho may wish to fry the expenment for themselves, I have 
there (tansenbed-—for three Swannee Whistlee—the whispered 
resonances of Shakespeare's Ime (irom Soanets to Sundry 
Notes of Mase) “Love, whose Month was ever May ". 
‘The vowel sentence, you weigh oor air, we owe you aye 
ee an, ch as, noc, usr notation 
pter TE, p45, reproduable, in the mime way, 
byt par of muted whutles or vicina. The low Fsbarpin 
lower resonance of the word “ weig ” zught be played as G, 
fo_bmme it within the won eeepas, without Ibs of vowel 


Mosca: Rarsopocnon oF Vorcxo Srazcn 
‘To reproduce vowed speech (as distinct from wt 
gees}otie wy elie Me Moe ts 
ragh reed ke tat ofan toce er Cai "Whetber say 
tock nll sexebing speech cold be btadond when such of 
elas reign (ves) wap ied y= mae 
Tcandeden ne ene et 
isnot soggend that cham smu of the type ely 


asbe0 


2eBor 


Lave, wheat Month wes exer Moy, { Shorepese sets te sndey Hees of Mase) 
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to supers that which we at present emoy, thong tis con 
iiveble that instrumental eflerts of high emotional value 
tray be produced in the foture by importing sto mask some 
St the sounds of bunsan spacch and song. AE preseat the 
lenowledge thet huaan. wisspered speects canbe scored 29 
sawober muse, for a tto af wad or stanged istrimen's, 
Say seve cxtan wef porpine—it may remind of the 
‘muneal ature “fs surprising and uoMeceteaLy 

‘omplerityand of the present duty which les on every 
performer (espenally of every pecformer m publi} to perfect 
insite a ponbie~n‘his rt ble witching mse 


ves Imre 
Tay on Secale, me set of 1h Lenin icgring Indian, 
ite ve al aot an cate rane texto of 
ei eect arta 
tome, thong the infle — eve emotional sae, 306 see 
si ee uooaraae 
Tee cee 
SAE AE ee gop tapurea 
which we ase Siveady — one exariple—cal 
‘the Chmese eng 


Caracol she Central and South Alar language 
{except Swat), Barmese snd sore Todi langsages? in 
he mening 2 apse wand pendant oly onthe rae 
a 2 et only on the aria 
Una ata a the te of aryl sound By winch the 
tient is 
“These languages would seem, therefore, to have owed :nore 
so thee begramngs to the Iniyngel cals, and lea to the 
“Gricultion than tne of the Indo Europes 
fy. unless indeed the mecnaty for uate ferent tones of 
‘aon a4 no sven, red opm tes by the mar 
Er peal of esis nf comment = 
In te Toue languages, the melody of phonation i tied to 
thems ticalaion, and the combat of particular pach eae 
‘uh.a pericar arcuaton m neceacry to define the word, 
edd Pcs Dae Jet Sar Toe 
sna 
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On the other hand, ia the uninfected languages the sgmf- 
cance of tone mnlexion 1s exther psychologe—denoting. the 
frame of mind of the —ar grammatscal—a4 when the 
‘par of voice is to denote interrogation Inflexion 
ff this kind is appbed to « particular part of the sentence 
rather than to ‘words. - Tn Chinese, on the other hand, 
{nfenon s an ewental of speech, and xt consequently follows 
that the language cannot be whupered 





apediste af gee Gaon ats cently $0 13 
eat), and to tue cited of devang crf! syste 
‘of notation for recording it Zo our own. re, we ake 


‘no attempt, ta eecording speech, to record alze the mexions 
‘of the voice-—even though those mflexions may be of importance 
for mdreating the ercotional settngs of the words used and 
almest necessary for enabling them to be understood, as & 
‘hole At most, we indicate a rassng of the voice at the end 
cof a sentence by « question mark, 7, oF we usesotes of exclama- 
tion, |, or verbal desenptinas of the tone of vore used, to astst 
the feaderin mentally econstrctng the emectonal backgroond 
and consequent laryngeal cadence of the spoken words 

‘Since the object of speech notation 2 to enable the reader 
‘to understand and reprodoce (so that others may understand) 
‘the onginal speech, x is obviously undestrable that the meaning, 
‘of speech should depend is any way on an element which © 
‘ot Tecorded mits motauos | The ideal azm of language should, 
thesefore, be to depend on articulation rather than on the 
‘tone of voice ” for Vs fall meaming In that case, inlexion 
(whuch ‘undoubtedly adés musical Beatty to specth) should 
follow some simple muncal rules, so that the appropnate 
melody of usfexon may be correctly " extemporzed ” by the 
reader without the need of a separate motaton for’ the 
orpose 


‘The gesture aspect of human speech may be of service 
1a the science of lnguntcs, by sflording. » mere, drectly 
mechameal explacation ‘phonetic changes which are 
known to have taken place in the evolution of the present 


Giflerent generations of men shonld make the same gesture 
1m comewhat different ways, according to their temperament, 
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cooditions of lie, vigour and culture The of speech, 


Pulte 
Reget gs? 
und 





‘les vigorous partial come. Couverel, the vowel postures 
of Gr and would tend to be amonated swith the corre 
‘ponding consorant closure tad thes voiced equivaeats 
iG and A Senasly, em saperated vowel might tend to be 
* compar Jpn, ange, 57, et hw ae #7. 
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followed by a back dorsre—producang k—rather than by a 
torr. 
Te making big ‘of vowel positions, as from { or @ 
{Rernced of seppett on yurmey and totes the palate at 
support om 1s 3c palate at an 
Intermediate spt, anya the well Showa toe of the erscsated + 
fn wach phrases as bere-ant there (lonwede'e) Thus action 
may sctually be felt by laying the fret finger along the palate 
‘tod then articulating the words, so Uaat the tongue makes ite 
contacts mith the underside of the finger instead of wth tbe 
crate portion af the palate Toe secattion onthe Gage: hen 
fmaggeats, very deSnitely, the action of sore one cal 
Goeurg'a'soum, wich 'o abet too woe to jump, and 
sepping hy oc «wane i esteem for on eae of talety 
1m trans 
‘The difficulty of articulating the untried ris readily explained 
by the eoepex nature of te seonances and by the Auber 
and accurate formation ofthe cavities and connecting passages 
‘Which are needed to prodace the reaooanees cooecty. Iti 
rmterestng to note that in this and otber cases, where sub- 


sututed sounds ace by persons who cannot articulate 
the onginal ound, the subsbtuted sounds geaeraly bave Very 
samiar resonances, th ina 


ye cae 
hog th ote 
Sah onrcriiienaa 
‘voice, the resonances 1366 and 342, which are also 
facts Sir att Sah 
iets ied comet putens ue 
Pee tot 
I a gem cong ey 
ear, not by conuderation of the gestures of a1 ation. On 
yb oped 
oe React eae 
uncer 
soe 
ES pen tte, it 
Segoe Sie ees 
Se Sweet eae ae 
Se Es 


an Juqere, Lanraes 80. 
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{in the sounds and the less musical or mare pantominae to rely 
‘ore on thair usconscxous realization of the gestures. In this 
Say may be amaged dat dere eat might daon 
quite oppomte metbods of phonetic. to thar 
Se be es ch they 
sounds of specct: as compared with sts gestures. 
‘The Rina a tegeer net Soe 
fy to the application ‘gesture aspect of 
Tlogautes Tam ‘43 one who makes 20 
tap'espet tnowtcipnafaet me’ T baye beet tenptod 
to wentre thn fa, only by the hope thatthe etablatment 
of points of contact between students of Languisbea and those 
‘who may hereafter investigate artcslatory resonance and 
(tae, ray be of serves to both partes an cucdatmg the 


Ta Temmovewewt oF ime Trcmages oF Srmece 
Te is to be Seared that the present tendensy in Engh 
spies o m0 co tat cane Loponed x xt prin 
seams to be ogre by plomasatns tat rtouation Sere 
Sipsnod, sod Gat thee ee teadeacy fo abate navaned 
for voced sounts, ommg to the ming of trobie tvolved 
‘him, eheh were normaly 
ate tow ofen pronounced, 
Sn ng han cavoced» fie app tbe 8 
etregrads sep, whetber we onside i from the pre 
pom’ of mew of aulibity, or from the arssbe and emotional 
mil te oink 
Speech i at present out oaly way of expressing thought 
ie probably or eiy way fcerte ant. Vso 
Tunguage 10° dink io, oar thought would be vagse ui 
fontneas an pur dean quantity would be without the ad of 
— mr tbs tes gad copeonng hat 
om Ifo, ecting on an 
speed Ba ‘are ouestak’ 9 the perisctug, and 
Wprcrager te ean peuused hough 
"Fin quests of improving ‘anguage wil be dealt with io 
ater chips bot wenay ead peri ato proving 
the performace of bara spech. Audible speech fas We 
have san, pocely rouncal poencmenoe, doris the case of 
‘aod eon tp the comiaallon ofthe laryngeal ico 
rotions with the gestural language of the Offa of ericalar 


i 
¥ 
4 
| 
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ton, and in the cae of sovoted scands to the change of 
resonance which sre heard when turbulent aix passes through 
fhe geiislating tice Articulation tiles the relong 
dooms by varying the numer aod rewonanes of the crises 
Trough th it pases evento the extent af inecroping the 
‘sounds altogether, 23 m the case of the “” plosive ” consonants 
htiee de). 

fsyecdhs mune ola very refined and elaborate nature too 
ro ete operons rasomably well Yet-at pest, 
soso cable fo persona reassealy wel? Yet at presia, 
Phcbstctas appar here oesnpt every male aovety 
efusans 3 Re acorpt every rel 
Erucaisuon aft new and aeretng sdgtou fo thar cae 





i 
! 
# 
i 


that 
were consdered as uisized rls, and as inchcating the Deed 
for a umplifcation of the cxusc in which they oocurred We 
shod thts kaye very tae wcalogyto the pra atts 
of the pubic, and of many phonebcasa eves, tovards 
‘poken English today 


a the ease of mu 1 x eagy to ae that the attitude of 
indlerence to technique would be fatal The great works 
of the Maste would ave to be vised and plied so that 
{21 dificuldes of execution were avaided—all mune would 
then be auch thet any chUS cold play any of thos 
Sealy.” Mune wool, in fact, bave reached ts second 


‘Tex Forum oF Excuren 


course, and we are rapidly losing sounds—substitutmng sunpler 








ig not difficult to see if the tendency is allowed to continue 
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‘unchecked. Engich will love more and mare sonnds— words 
‘which were previously different will come to have the same 
easy soond, til, like the Chinese, we are nltimately left with a 
lew beggarly hundreds of words, each of winch bas ta do duty 
athe sole semaning repremtative of w whole fexaly of 


“Knagungy of my homophones sangre of doubt und 
sanbapuy fi tasted 97 the gost of te dead and be 
funding wrnese to the degracsioe. nd atophy "which 
inevitably tllows when ran ceases to take omble or enduce 





sad dv nde lake epg 
gestures of our wath grace and sll 


Ot couse et wal be de tatore 
ania Gn pasts Sens eerer a 
of aging 0 nite raceate 
fhe ea toa‘ oo ages fv rossi 

fut om 4 weet plaot on a BAO® 
parocaal 


Fe 
ii 
as. 


onfysocciced. Ihr thas rexpeet tat teat 


5, if muly used, can be of avant 
Brondeastig, if wasly prone adventags 


sag, 
i 






fi 
i 
i 
i 
§ 
: 
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olzinghazan ong by the twas art) of phonation 
Shdartcalateo, anda} of crcing the vera wr 
“Ger euch giscane,and'wih the ala of the never 
interac of Bglbepecce comin, the Boch 
fren grater (1 bebeye) am that whith i tok between te 
“had wath th impeoveroeat inthe: language, the Engh 
speaking communities will have acquired an squal improvement, 
Wider pees of cer inking cn ivesiage Bo tobe 


Pectent methods of symbolizing thoughtn 

pater trbcoanen whic oe calc Seve al rors 

‘Upout of band aud other gratucen such a Soe Roman wzerals 

aig. Tn ther case—os ty wel kaowo—the fe ea 

4 finger eld up, v was an open band, x was two hands crowed, 

tad fo on. Calzltaon ie thea sya Tut have Bes 
fexttemely cambroas and slow. 

Emi tte oe get gue be rep mth 

of Rua owt fy tematic open 

1 De bettors tae anthmetical 

iby the edoption of te fran Ane czer 
Soprizmxraey Gescunes 


In ove respect, the carlnt language of tan ba probabil 
survived {o hus day—oarsely in the geatuen of lito, ead 


Laer en eas a 
ie eran 
copie es tae 
Sn cececie ay 
Rea eee 


Tt ban been said that the more highly civilised nations 
depend less on theae gestures and more apoc speech ; certainly 
fn que own age and country, the use of gestural indication ip 
declining A'pablic speckt ‘So tude can of thr peeturer 
‘which would be nataral to a Southern European would appear 
‘to an English andience to be highly theetreal and insincere. 
‘From the point of view of ease of record, gostures—as & 
means of communication—stand in the same category us vocal 
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mmtonaticn: they area aa spina, oad 

tana the ee ch td 
to sil ono sume mex OUe: 
‘wise the record will uot adaqustely convey the speaker's 


tate Sanam mas anf woman te apuage 
ef sestuce wll never be casted by speach, Reweer such may 
be patcted in he fore. A Gai om he abocker of « 


‘volumes “—as the saying gors—and far more 
Suguenty ts aay words Taelangesee sftovey att 
‘most civilized, would mostly make tut poor readmg af taken. 
Sip ee tams bee tee 3% SS 
‘emotions, and x more ‘mutual understanding 
St vetsiy, tan bear tae very bat of the artcultel 

iCal eo dopa Loman ek ‘spesch if, after all, x should 
turn out to be (as I Debeve xs) & branch of human gesture, 


coum x 
VOICE PRODUCTION 

In the pees chaptes, the atteagt wil be made to edate 

the. beating of the oberra tacos und. cxperumetal Ton 

wich bave bern aleady Goscbed, on the as of oie pred: 
pen and song 


tio a apd te 
‘Ttmast be confessed, at the oatset, thet us both these respects 
‘there is much whach ‘remains to be discovered, by further 


theevatimn and expenmest ancl espesaly ‘by’ erparmrent 

si ede lee ta ‘pana a oat siherto 
onguised, witch have od which 

be tal to thone who tre sterotedbor ay text, 
oe exponents an : 

Felt shies chapters parsenenty ese 


mn —the qualities 
of dearer aad mtcligialty depeed, dlmest sae" on the 
accurate production of the vocal resonances, wluch, a we have: 
tes, aefeponatle fr the audible eects of "aration" 
Seon i gue Seen Gee oes 
ree teehee neers 
et, doe to : : 
{Tui ew nose tat cas eae Na mde 
‘ec ph te stone oon mien a 
fg pra pen engengeie 
Tite he oot ming bs worl Petnus ead canon 
Mhapeed speck tae’ be based tad waentoos by args 
sudveucer, ven (an | have bad occasoo to prove) m parts of 
Sats wit te tages os areas Wot cel 
ced opens 
‘Again, excessive phonation—z¢. = too loud larynx note— 
confess ‘wih bet sturaaton, ny be sen sce Gat 
{Srendestand tan fleas yool ergy Lod ben ane for tat 
(eyes tes nay clus cdot Gat tencbertbnd, which 
Tuk ie Senge ol ooual on tosctcicbn Barna 





(Wough ty form So pst ofthe preeat investigation), snc 
o the auditorium, the dower should be 
the tion. ‘echo of ach syllable, as it 


at an average rate of 626 per minute. Actually they are formed 
‘more qacly than thin Tor the average vate Got not allow 
{or the pauses which the spealcer males between his phrases, 

‘Taking for convenience 600 per minute, Le. z0 articulatory 
hinges per second (which would correspond to x slightly 
Slower rate of speech than our postalated 48 words per msfoute), 
(ese wll be intefered with by echo if the preceding sound 
‘etursa tenth of asecoud later. Soan travels, as we have said, 
about 1,100 


shout 1.10 fect per secant, so tha an echo “lag” of x tenth 
‘to wall or oof and thence to the litener~of 210 feet. "Zn an 
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‘auditorium where such length of echo-path is possible, the 
‘speaker must therefore go more slowly than 150 words per 
muisute—etherwise, if the ceiling and walls of the auditorium 
fare bard (90 as to act ap reflectors of sound) his words will, 
bbe difficolt to understand. 


8 


Tredabos fet no socks advantage and becomes 
‘atid by the cantisimg soe speling— 
Wither rocrant bulingr or i rowanung” (ere 
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Sep tin siacinas 
iar Sear Sree 
Soe eee 


T have been confirmed ia His open by the reaits of an 
aero eatin th company of Ma Hide Kee to wom, 
Erber bore a Fores Hale, New York Mas ee Vee, 
{0 speak by the ovon! method of combonang extiulation and 
Dhotaten trons the sart—ane was Dot separetaly interested 
In phonation, ad ‘her vocal milexion i consequently 
focotanaas I dseaised the question mth ber and found 
hr kenly terested. 

‘Te appanted that a could whisper, and she rested shart 


i rg od lng wae see eee ig 
Reehieragotane Seen ing roe ee 
a eas ai Se lh F 
as 7 

oo ar ey Se M7 
aye Sata che ot he pre eae 
isa Sues 


‘One instrument of simple construction for ths purpose 1 
the Phot ‘ot Professor Job. Forehhammer, of 


‘the Metropoltlan School, Copenbagen, wach was 1m practal 
‘pee as early as 1897. Iz thao, the note whoes pitch 1s to be 
made vuuble is sung ito a moutbpisce which commonicates 


Given nusaber of black squares with white 
Spaces between, the lowest scale hevoyg the smallest uumber af 
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epponching 2 complete theory of voice protnction to be 
it up at the present time. They do, however, post to 
certain facts, some of which are directly contrary fo views 
ch ave, coe or ee caren among sige end anche 
‘nging. In order, therefore, that y farther prevall 
Ui art he dh ele wl tw be 
‘ade to certain of these current theanes, in order that they 
may, of posnble, be corrected. They are as follows ~ 
2) That the langy are a resonator ; 
(2) That chest and head notes are due to selective resonances 
in the chest and head , 
‘An ultsa fallacy (aot generally current, but vadely 
published) that the volee 1 produced by resonance in the 


(@) That the bard palate and teeth act as soand-boards , 


2, 
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‘ted with a preparation of tamgoe and larynx 
apprmomately, is section in Fig. 5 

varying the (hy hand) on either aide 


togtther—and By adj ‘the ‘ey. 
the laryox by mouth ‘a tube), sf was posuble to vary 
Be lagu Dots by ot Least an ctawe aad ven to ark it 


& 
E 
ay 
a 
£. 


_yet there was a controllable phonation, de to the combination 
‘of controlled aur pressure and laryngeal pressure. 








SN 












Fre, 12 Secu fap) of prepared teegne ail eyae. 


‘The range ofthe ving voeal cords is very mitch greater than 
‘those of aa excised laryas-due, no doubt, to the great vanety 
of adjustinents of lengths, tension (possibly weo af igs to edge 
remre), theimas, ete, of wheb the living otgans are 
capa 

Tt may be mentioned that io the casa of the living larynx, 
lateral presrure lowers the cote, whereas the pote of ax exsised 
neymx was raised. Froctal preware on the ving Iaryne 
lowers the range sill mere than lateral pressure. 


‘A Monat ov tax Vocat Comps 
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‘The action of the vocal cords may be imitated very simply 





ft 


phonation could be obtained with any vanations of tension 
produced by pulling the rubber tube from either end of the 
iat engin or ten hoa pataly stopped 7 eae 
uit ot vat Ps means 
ff pg Pinsrted ws the (abe bo as t2 fort a comtriction 
to the nir paamge) at the correct distance from the dit and thus 
fet up resonance ofthe right frequency i te air mpl to 
it. 


ing apn cr soa i 
cabeteacreme marae seers 
a3 eros se 
ie ge ie aS chee 
foe oe 





00d for a ‘Bede as an organ ead, 
Gras the laterally vibrating robber strip which was used in 
the easier ‘Bath the alt tbe and the prepared 


sad tong do Copard © ware extel on 
ie proper hasan lta emma af ti ery aaa ich 


‘the ‘vocal cords open. Adjustment of the resonance of the 
‘windpipe does nct seem to be physically possble. 


' iil He eee ius 
buss se 8 Py senegdae 
ina itt iy Hi ails i 
yh bE 8 a aE i inely a 
ear iat al 

HME hey att 

"Aap if Halk al 

ioc (HUD iris 
pail” SUR 


{above fe" 81a) by suc conditions of te vocal cords which 
‘cannot be reproduced at will A mote borma) TAXiU 95 
“octaves 6 semitones, trom fa 38 to a” B6r. 

eau be uodersiood tat the wade rages of 

tones ta ranging. a 
‘co the lower tes are tao ait and te upper oats (made 
Ialatto) ara too feeble and too aqueaky for use in song TRE 
‘observations seem worth recording, however, as evidence of the 
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epost, the somal mange of te man voce 
2 octaves ané a semutoned fora noptano, 
octave 10 semitones for a contralto or tenot, Loctave 9 sem 
tones foc a baritone, and 3 octaves 2 semutones for a bast, 
Broadly spaakmg the vocal cords get longer and thinner t© 
produce higher motes, while the cavity anto which the cords 


‘open-rscathed. 

"ia all vovoes certain ranges of the notes are made by a 
diferent method of adjestzzent of length, thckneve, Tenth 
of sit and tension of the voral cords, and/or of the size and 
‘haps of the rewaating cxvites ummedutely adjomung them : 
‘thege duffrect methods of advustment constitute the so-called 
registers, ‘Theat action is not folly ‘nderstood, and tt 18 
evident from photographs (take with the laryngoscope) of 
Aiferen abyacts thatthe meted of ajentment an may VAY 
mdividually even for the same type of votce—soprano, 
contralto, ate 


LaxwnceaL Town Quaury 


In the experiments now in question, systematic investigation 
of th ropaters bas not yet boon pole it any De of ae 
Soper the ong tn Siero 
‘Yow! sounding pipe, coosiang ofan orga reed and two 
reagattors of vurable capacty But Constast central td froat 
‘rkgon, was get t0 gore the rowel « (rae) It was found 
thar with e xed reed note (271), a wide renge of dufreat 
‘quits ‘of voice “apparently coosparable to head notes, 
dhest motes, ste could be: produced by small changen of 
‘apacity of the back resonator, Donne these changes the 
Vowel-thund tall rained epprecubly consiast. It wi be 
heerved that ip the cave the'reed remained analtered and 
‘the reed note wos coastant ‘The change of quality i> thit 
cxpeiment, therefore. was ase 10 dillerences of 
particu 


‘in another cenes of expenments, 2 2 inch diameter rubber 
fhube was attached fo an organ reed and fitted with a cork 
“tangue”” and set at $ inches from the mouth of the tube; 
‘the vowelsound was a. Tt was found that a louder and more 
“forward” production of the vowel-cound was given by 


+ Sa ne ems smn remachabe otppapta tan by Dr. Frac, of 
Brockyy aid shoe by Br Poke Sexes ae Gt Pp Bia 
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iy eho tee reas 
ive 





stop $ for the robber tube consériction C, the tongue T being 
{n contact with Uhe conical mouth of the stop 5, 2 as to recoce 
the ize of the cavity 2. 





rm 125, 
‘and 430 o¢ lower for the space between 3 and the reed. The 
‘mouth aad threat resonances beard on Breathing & (as if for 
a cdmular " forward” production) were 512, 966 and 2579— 
comeepondmg to the Teseances of » (all}—whuch compare 
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A further experment made withthe rubber tube resmator 
deserved in Cnapter VI may be metioned i this connect. 
Whe the eb ibe wan omic ibe by 2 cr 
ibe clip o internally by mance ofa cock tongue sa as 1 gv 
the vone (calm) iv waa found that, if the fube was further 

"mucediately is froat of the opening of the red fue, 
T'tetnitely naa twang was given 0 tbe vowel sound Toh 
txperznent confirmed my person obscrvations tha te typical 
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of the line than the dutance between one wave and the next, 
‘wll act os a basrier, and the weve wll be reected back by 1. 
Tn voice production, the wavelengths exmployed vary in 
length from between 14 feet and 3 feet. an the cave of a bass 
voice, to betwera 4 fect and just tmder 1 foot for a soprano 
hy 0 soundboard in voce proaction meas a rete, 
a in suspended over pulpats to throw the speaker's voine 
{own esnglt hen ante then ta poull af tua 
prafonds would need to measure 20 feet ether way (if not 
quan] to be elective on hs lover soln eoprano might 
to manage with palate of, say, 6 fect square, and (esth 
{ita tn be acute of he sce engl Te sound. 
‘and reflector theary 1 therefore not tenable. 


Cuarme XI 
‘MOUTH RESONANCE IN RELATION TO LARYNGEAL 


(of the qualuieations of such a resonator x that xt shall be mall, 

‘wath the wavelength of the vibrations which it 

tr The tnsde of such a resonator is then entisely 
vm 


womble Lins of ua) larger empludes of ratasn 

ete up thas Hw amar, though the munca ptch of both 

rescoatara may be the tue xt tha onfces 
edt che value othe 

sted int vrai by te shtml inpule d o 

sured nto vibration ae to the 

Seton of the vocal cove The vigor of Ms rajenae mal 


the rate per second xt which the air in the resonator would 
naturally’ vibrate 


tecond at which i is Being actually and repeatedly pushed by 


a he ies 
= 

ee adherents toardiua x 
eee Geleee nd ent ees, Sere 
ste ele 2 
fever cae tg moe ye Ge rege 
1 able the ongans to amt metactively fr the postion ot 

srephreys 


au MOUTH RESONANCE 


9 cltsa au ac conn ue CL We 
Yo pm uti potent of er of 
Tire Se ce oe bag 
teins lone rtctinmy oen e 
pie rirredgscien a Os 
PR ER irr any 
one : 
Headers os 
fetion of the tongae and throu (I actly occas) wo 
Say 
pipe, a0 an tovget the best relation betwecn the reed anda 
= 
a Necatidtn cir as 
omens yt mate sy 
gee 
Te, while singing u given vowel—say 4 (caim)—on the same 
me panei ge ms fan ane 
me ee, reg ae oo pee 
Ses re ge oa ea ae 
by illuminating the mside of the mosth with a small electne 
; 








A hall eter agin to thin matter very tory. 


Nasa Resonance ax VowEL PRODUCTION 


4 
E 
a 
4 
g 
5 
£ 


singing the vowel. If the passage ix he ‘Closnre 
ss sr lie mee ne gre 
Ti se pes acl en ea oe: 
i saree ey Sh eo, oe 
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cof these experiments, all have proved nat to be using the nasal 
of ta expr ren sing 

“The experiment was tnad of adding a mul cavity to a 
plastiise double eroostor. ‘Thee was ta apprecale crease 
‘f sound. especually ifthe nasal resonatoc wat ma tune with the 
Teed note), without och change in the vowel character. 
‘Simuanly, was fond that, in aeveca! vowel models, creased 
‘volume could be obtained by making a scall once to the alr 
in the back resovator (so 3s to give a Guest ext to the back 
‘esnmasce) though with some loss of vowel character, 

Tn the buman voice, st seems probable that greater volusse 
may be obtaised by opening the hassl paseage, out at the cost 
of adding a constant group of asal Fesovances to thoee of 
fevery vowel sound. ‘This, tomy ear, gives & dunagreceble 
‘mgooteay to all the vowel sands 

{nt other band, it ray be pele that (as clauned by 
2, Weston, a voico-traaner, of Boston, Mase , with whom 
T have discussed tha question) the soft palaie can be 30 
cya a vary the peng 1 he al eavty a8 fo 
{9 ts raaance aod regula th proporvon and patch of 
‘the nasal resonance so each case, and’ thos gun valine whe 


avoiding monotony. 

‘The anly poust 02 which I can speak wath confidesce in this 
‘matter ¢ that severa? very good sngers—male and fernule— 
do mot use asil resouance at al w producmg ther vowel 


1s this counection, we may avo coder the question ofthe 
‘sea comements = Sood hI fe wel Eno tt Ge 
fhe’ seem ec of cerma vl sae 
Ahroogh the nasal cavity, {t wil avo be remesibered that fa 
the cag of oar ofthe rabber tube vowel andels mu 3 ad 9 24) 
‘were all made without the use of a nasal cavity, camely by 
teatly complete clrare of the tube at the front, centre, ot 
Hove to the reed apencg. and that the contingocs huso which 
isan important charactenstic of al three souods-~was prodoced 
by leakage at the cloace, ‘Toe see eect can be prodicad 
fm the Ruraen wan, bot the articulatory change i certainly 
Jess defined than when thee sounds are made as it sormal 


1 


To fest the caue of vriatons of muatty, when singing 
‘the round m, experiment was made with the windowed moat 


oa tc 
sped mnt en oe md op 
Spniban he et cet, to 
rch: was. bron und Gat 05 fo Pig any, wiewee wie the 
care eeeee : 

inet ies Sas ce 
Spica ct ma Fe Sok Bee indicate the 


Tr was found that m (ab already feectcned) was tormally 
Zu bat not uwuyr for exanlthe word" tenes 
‘where I make the @ vary short. there was po opening of the 
tothe pas cavty, a and'9 were altrays nana 8 (a9 

at asariable, em the word” tht "Bae occastnally 
ap "foc 






at the beginning ar 
Cab of a € ented wltowed tap te ead 
the sound Ay (on S acton) wes somatic nasal but nat 


BE fhe, 
4 Gon (tw occa nb in Sa) 
srs asa ath the Vowel (at almay), 


pb aloap oa (occasionally). 
' 4 (008 traps, m2 
ir ee soreceee wend In 


myown voi, Sere * 
afore x or 
Biers aos a Sete generally mm 
before m not nasal, 
ts before % 3 in "and, is masal. 

Sania” by", sometimes. 

‘These experiments show thet many of the convoeants, 
ih asl eesace ea curves es, wre fa 
‘aperimente) purposes, are not nasal when esoployed in normal 








1 Geethoul natal consonants) 
Hard by the shores of far Benzil 
“We rode for pleasare years ago, 
Led forward ever by the wil 
"To brave each nak, to ight each foe. 
UI (evth nasal consonants 
Ne omnungmaret Tn me mph pet 
And now fot bins my mien wit 
Most amble near my mete—in Song t 
In companng the actian of the tougue (in vowel formation) 
vi Gat of the atufeal comtrictscr made un the vowel: 
soundiog models, it has hitherto been assumed that, m the 
men oie, th central ance ently du fo tbe pation 
‘tongue. This asrumption ws not steely 
{ru for, inevtain cans a ast obervation ofthe Munated 
{tenor of the month, stows that the lower parts of the wot 
fe—on either side of the arch of which the uvula forms 
eytcne-caay cooperate with the back art 


{Ke pasta uch tel wu fe foendatas resting om te otk 





a8 MOUTH RESONANCE 
ural ofthe punt ar Fig 2 inate roughly the 
pearance ach and tongue operason; 

Convepradiagsectoual tow fees fs te fahand 
Side of the rabjec's mouth sad exaggerated in height towards 





the fat, so that maul pats may be jose by dotted ies 
ieee ony Sale the uc ob ee ly 





. Iigh-piebed rxcounco—about 
al the icea!g “oreposding to 1635 tn tad ToBq 
ot lower in ms foraed. 


‘When the tangve is pashed back into the k position and the 
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soe palate dra fone to ment, thre bvily 00 

be oat peballe Ciplanaion (emgh st fos 
most st present, ao far a5 
fadine ers to Be tat the hugheitebed 





‘eoonatar of the casa se, properly aed ln relation to 
thelaryar ante by wich they are Belagecagiod. Aa there are 





two datinet ways of tuning resonators, it follows 
that a big remastar with a big oriSce muy have the same 
pitch an & small resonator 

‘ride; but the larger resosator 
‘Produce the greater vohime 
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zm of nnang cv ant he minima of pugs 
ret Tesmatony 

nthe sosompmaying Fp 51 and 238 (om Xray 

papas ales by De, Rus) tan pace wal Seated 








In Fig 331 showing the vowel ¢ sung, tisetto, om’ (343 ~) 
boy a bontone, there i a very lage front antice due tou welk 
depressed tongue, 2 rapid convergence to a narrow constnction 
ist above the epigloths, and 2 sumlar rapad divergence to the 
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In Fig, 132 showing the vowel { (cat) sung, falsetto, on ” 
(51 ~) also by the same bantone, the tongue i8 well kumped 
awards the hard palate, so ss to lexve an apecture only famch 
deep between the tongue and the palate The buck resonator 


It yeema highly probable that, to gave uniformuty of produc- 
‘on throughout the range of the vowel sounds, the fota voltae 


"Thm Vowel changes thea become those die to the thitiog 
of tie ceatral onfce, together with the adavbozal lowering 
of the resonances brought about by partially closing the 
Font entice (mouth) for the vows (lv ow and x 

‘As to the degree of mouth opening t6 be need for all the 
ater vowels, itnay be mad Garé aoartag the cavtsn to have 
toca made a5 large as possible, cod the mouth opesing tt 
least aslarge a the central ono, there 2yeo acoustic advantage 
‘in openmg ie wer. Such farder opening wl, fac, alter 
he facing und Gatort the vowel svend by castng ‘the resonant 


pick 
‘Feisty ofthe tongue, soft palate, etc it wil be reme- 
beret was Soca foe of ue tn oa enabled the 
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‘of the resonating cavibes and reduce the useless pessage-w 
tet ‘he conditions, shown agrammaticaly st A, 
‘ther than those of B. (a) that by separating the upper vowel 
emuanos fata a museal wale, Ais secures ¢ more eed 
tnd ditanct eties of vowel pronunciations oa 
we best "every note ofthe laryngeal 
it to give the bet resonance on every note 
seals Ge evttor sous Hil mst be capable of Deng 
‘caanpoced to tome extent. 


AA 


Vows:, Sono tx Riuasion ro Prreat oy Laxvax. Nore 
‘ip Wills'* early experiments—referred to im Chapter 1— 








‘nade 

“Phe vowel moand « (whe) was sung on an ascending scale of 
larynx nates and the vowel sound tested at each change of nots 
‘by cloang the ‘between the bps with the fingers 


thts artiically made chaoged progesnvely fom bn 
is bond), ba be (es Bon) oe be Goce) mo the xy note 


‘Seo 1 Wily Bs ct 340 
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eu raised, while the owe! portre wes Kat far us pomble 
Canants Tabatng ete, weve 

















ear | Vow aed. teers 
‘5x2 | pavin (not) | gi ive lower vesosance of 
a (* Be ww 
430°] ptoo Gall) 
feof eu fistpare of 06, ae 
ph 
ya fussing) |. 
2__| wasin (eno) 
Vale the vowel yas, artic eam the way 
desria, the var dad not oboe the lms of the  seuad 


eee armas oer a 
Af Seems unley that tru e sound can be ang on any note 


above, say, #6" 406, Eff ga since a resonator cannot 


be mera by nao of» hight Yas ov — 
Telarify dos tag cn nite bo eae yg in 
hc of press higher tat or Se un ato 
fir caturlrtdol the ing “i, terebee, god prosanciation 
Sieqie a nogegtodparts shad dda af te 
oe Sar ly Gos ta he hye nts higher tat 
the lower resocance range of the vowel in question, For 
Fee ee eo ee ay a 
[SSoineofs bas are ie henge of wove oman: 
sane aoea uot ts bed es geocn ca eh fd, 
a ea, one mt, we i cai 
itt Speer at 

nape food aed w Bay cn er gues ade wo ane 
 patalimpunsbaiy ee doce, 





‘vowels of high upper resonance can be recarwisably produced 
om a reed note which is higher than ther lower resapance. 
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Few sad me 
‘Most mngong at the presext tame would appear to be learnt 
bby, inutating the voice of the, ‘teacher Saeag), unconccns: 
Se mat umes See 
See eeree ce Une 
eS Pe teste tte 
iS eer 
sci tes eri bears 
Exe ae irate tae ad 
SAS coat aes 


Aswomuas Srsnce 


‘A consideration of the paneiples imvalved sn phonation 
and arhcwation, aad of the behaviour of models, can hardly 








Lip Dis 
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ial to be of service in the study and treatment of the vanous: 
veces ora mn os ea oe et 
nema oes 
Exar wiih T war pervicgel to levetagets New York 


ay oe 
‘mabject, a patient of Dr. Lee M. Hund, 1LD., was 
‘sxumined by Crags, and at then appeared that be first drew 
ir into ua pharyar and the upper pert of his gullet 





Yoiceor opoech—tmning of persona saerng from abnormal 
Teematon Sf or gary 06 he organs of arts. Than, 
the knowledge ofthe eooexnom wich are required to produce 
‘he ensue Spetch sounds may Raggett the wocal trainer 
Aleruntive maya of produciag them, or naw ways of producing, 
wie oe exxmpe tbo dome ca othe ap, in wh the 
era ome in 
ect aisles a bor ane ne 
“Air gpcal ttosnnes ct ia bewes $000 and 000 = — 
ae BE a ml at cary format by the tong Ja 
band the tent ‘crrespending resonance Of 8 
Babes, made by'e “arty Sun te a tower 
ote tracted Gomping of the tongue. The pout 
tongue ip may be the mtzeis bothcaves. See Fign 137 s0d 
‘Gbvioasly, therefore, wis! m Deeded to convert a ¥ into 









part of the font bp. 
iD the same way—the 
‘gust the {wo ides 


es rod hese consoast 
‘bem bad been covered and. 
‘Tho consouant «is normally made—as has been explained— 
Fesonance in the sual cavity wade bebind the frant teeth, 


aay 
cavity 
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zy voiee) made by the; 


a8 


q 


i 





F 


< 


Ta 


Hi 


‘nto form, 
torn by fall 


roads of Poe 
‘by partial clorare, oF sounds 


5 


wilke sounds 


! 





if iP GHEE 
i i B leh i 
Eu aati 
Rea 
alice 
Re arty 
Be a 





me 
‘throat—in other words opposite to that of a 
‘who dente to be undentood races 


felts scented the elaine (ype te analy 
hire se te pent 






petted ct, 
Eee Saamereee saan dep 


Cuarrex XID 
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‘Warts it may be reasonable to asrame that sorte ofthe resalts 
‘whuch kave been described in previoas chapters will evectsally 
be capable of practical application, st must be admatted that 
such applications are, as yet, in their infancy. Stil as" mnfant 
vweltare i now as of intensive study, an 
scoonnt of the fst attempts in the use of multiple rescaters 
iay be of interest. 


Xetiated by al-blowa reeds, ryrns or whutls, ce by 
tsealy wifted aaptrages, it am dency met ot 
a ‘same principes to the manaiacture of organ 
20 the ies, boat prodsce vow musa! wud, of 
toys deaigned to unitate human speech, or amma nous In 
thelater case, the comet encances are obtained by mating, 


observing the vocal tesocances when. the are 
repeated in a whisper 

'No attempt fan yet been made to devise an instrament 
capable of prodocing connected speech" synthetically ”. The 
‘great vanely of changes of resocance which are roquired for 
tis would, almost mevitably, aocesmtate a 


ARTIFICIAL SPEECH AND SONG = ox 
1s required, it is obviously simpler to start with human speech 
‘and reproduce it by phooographic methods. 


‘The first crude attempt at the artifcall production of « 
sentence, by the ‘which bave been dessibed, wes 
made ii September, "by an" orchestra” of even 
performers, each ‘with £ separate mavth-blown yous!) 


esau reas Te nai bmn 
joutie os ove nas Ut wa petosed fa sway 
on erin! dna of the month ef the « model 
pe eee tice pe Games oet 
Motner by miapuattn ef mae produaag the sounda 


mo 

troy the. a (cabo) made (tbe mot being sounded), 

you By puria contre, daring blown ef the | (cx) 
Lt . 

sre by an unvowed a toodel, immediately followed 

OY Lyrae! vol nto ol et Bese 


3 
i 
E 
5 
rt 
i 
f 
k 


Siowar. Hones, 
‘One cbvious applacaton of the method was forthe production 
of tallang signal homs for vanous purposes. Thus for motor- 
ing horn 9 to have certam definite advantages, 

ing s probebly more alert to vosee-lke 
sounds than to any ofbers, and it is a commen expericace of 
ast seaort, x shout is often more eBective 

‘m attracting sttention than a maids londer and more TNCs 
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fiom those sed i orga that the metal stip, 
Shee Sek ae Bd en 





‘these being higher in pitch than the natural frequencies of the 
vowel, resonators have no power to energize them, The 


consequence is that the sound of such a diapbragm is but little 

a apna Camm oy Peleg 
f ¢ 

vibrated (without mechameal camtact)—as en ee ot “ae 


actu 
rate record cf tc syagulaste eid, weld rosinabiy 
‘periuany twos with fe ete mechanism 
were 0 
Commarea comer mae 








ARTIFICIAL SPEECH AND SONG 233 
in which the resonators only are shown in section, ‘The double 
Tesoeatar was made of "paalt an ta the 


See ott, to wht Ge bor nonolly tached Te 
froverions ot the back esaetar wee nue te at 
Srereonances 293 and 458. Wath Gane 1 war ound that 
the vowel 

(@) twas given on full opening, by hand, of the front 
fa) was given cn nearly fll 

) was given oo pening. 

{ay a wes gves om parted coro. 

fh) S wustgvens of rather wos newly complete caaure 





SSxmanied, 
for other experments} wus orginally shure: at the Brisk 
Association meeting at Liverpool, of 17 See 

Tn arocalabon wea qte oats exert 


‘pear that the reed-actuated raodels gve the better results 


Vows:-counpmc Onoax Pires 

About the same tine ag the ts a the " Away “ 
‘hom, emilar tras were made of of the double 
rmanator method to organ pipes, at the ongan buldmg works 
of Mesers. Reahworth & Dreaper, at Laverpool To thera must 
Sip sh ca Sc ree Se kB ee 





‘eae mien a 


iadat 
esebage 
een 
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otherwise be the case Thus it was found that in one case 
‘he reed pitch ooald be varied contiaunasly over range of 
3} sctaves—by variation of the eflective length of the reed, 
by means of the tunng ware. With the same reed and 
inisical pipe of similar length and capacity, there wosld 
Ihave been various paints of mstabilty and discootmuity in 
‘the peries uf reed frequeacaes produced a3 the eflective vibrating, 
Jngth of the reed was progressively reduced Typical pipes 





Pe Mt 


‘ade us tin (evens, 19, and May to Spee. 
p29) are shown im Fga. tga aad 143-3 fang 
ada Ti iste wegen erm ine 
ase ajustmest was made by meams of 
‘Semovahe sop wk wire nde in vapor 

beyond the masts of te rode. The back reoalor 

‘be independently tuned by varying the aperture of a “ natal” 





435 ARTIFICIAL SPEECH AND SONG 


‘A set of three wooden pipes of this desiga were shown on 
‘an experimental organ, supplied by Mesers, Rushworth and 
‘Deenper, at tha British Assocation meeting already referred to 
tog with. comenending set foes Ramana es for 

cqepurion Thee see Fe 14 —s 
lore with an adjustable snoath, wore foal 
give 2 such rmore nasal and less vowel like tone than the 
‘Souble resomatore. The vowel character was between w and ». 


KD 


{ti posible that resonance beland the reed, vie inthe metal 
tube which eocloes it, may asst ia producing a voweldite 
eracter, bat i would 


4 





‘be expected that ach effective 
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Expeciownt wos made with 2 plasticne mode to ttt the 
postblity of obtaining elective vowel character with 
atc age ens ani of tba 


‘mouth, Tt was found that though vowel ee sounds ould be 
Obtained by larger double resooators—tbe vowel quality was 
‘not 90 good 1 thet of the mouth-swred models, owing tn the 


a additional resonances in pvithes. 
‘EEonaace of high ich suck ante 208 ff en) ould wot 


Pe Mt 


‘be obtained with «ont reeooator of greater depth than about 
39:mm—ay Th inches 

‘With the plasticine models, trial was also made of the eflset 
af ing ual iy. wag fod tats fa vane 
‘ound was concered, the addition was only effective (as 
‘compared with the effect of piercing « bole m the back resonator) 
in the caze wbere the retonance of the additional cavity was bt 
‘wnison wath the reed trequeccy. The addition of nasal 
cavity did not have any marked eect on the vowel character. 
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‘This enincides with the experience that, in singing, the vowels 
ay be yeh witht msl reser, 
aernatie ede sgge! econ CA excels sap, 
ci.cn pe igh Ne made wi herons al toed 
(0 give ‘As posable) the suze vowel throughout 

(2) The twelve semitoues of the octave might be 
divided up between twelve separate vorels~! 
‘octave. 
Note 
Vows! a 


ote 
of 


Pe ue 


regonances, that in the higher octaves, the vowel sounds will 
pent 
Star Ta a cent 
{he onalon, A fee Fed of the armen typos 
Sih Spat ceonnes OR aged 
‘enble reste. tuned to the resouances of ¢ (al) 
fama sneer 
Papi re 





resonator mplasticine, tuned to the resonances of 3 (who). 
a yemalanaadiog popes was munpusd by a uhure 
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The rubberatzip laryax bad been removed and ceplied 
bby x whistle oouthpcce end chugeedge ais in plastitne) 
lown, Tee resonanoss were 406/812, with « fast additocal 
1932 heard on tapping or Bowing accous the mouth of the 
font resuater. Temas found impeautble to locate the 406 apd 
Sea rnacom, ne tey somes etal bud in ater anak 
‘whistled nots was eaclow 4o6-—wih an x quay, ra 
[ik te calof ano, This note could brain by max ststoney, 
0034 by (gang adnate he rao he Fo 
Teeoeaior’ the operated ice the Snger holes ofan Oeaza 
‘Bie vowel character Changed pengresvely from 8 to 4,106 
thoes were uncovered 


‘A-incilar model was made, tsmed tothe resonances 645/143, 
corresponding to those of » (not). In this model the 

yesonanod wes eamly ‘6 the front resonator, Cs 
indicating that the pitch of the whustle note depended, a8 
caught be expected, oa that of the resonator to winch wt was 
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Pre ME 


directly attached, The whistle ote bad an eppreciable 
‘wowel character. No wooden of metal pipes Rave ‘utherio 
‘bee made oa this prince 


Warruruore you Swaxmez Waasriss, 270, 


ta cnmtion he pen fr ch, 
by x umber of whustles—as referred to in Chapter IX—trials 
eee oes eee nce aa 
comeasly Mod and ic was found Ko batge 
sents oa 
Tip aed atone erates 
Stren heaton abe a 
earn obese aaa REE 
BON dehyaceacahat's £5 uel 
Sin Pcie eae 
Si anid sie sera yy oa 
Een eer eat 
nsw cE ne cae 
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made to produce many recognisable sounds, by tuning the 
ie. ps may ecg nd, ya 
required. Ta porta, 0 wan antes this « ” plecive ~ 
Ean, See ease 

re Rona spp teen a 
so we 
Se Dees oe org eee 


Taz Wow-wow Mure 


“ho init “vo ie * mit ecco ei fn 
sin emt yn Sargon tn ae 
ST wlalaple vesostors a0" ed 'as te pve speech sonst 
hearer rer 

etal Uo, nth pening both ea oe cds pred Yo 


Sincive logs of te tnapet tube. The wbraoan thin 
rodacet, pase lato the cylmdical resonator and thence by 
{ie tubular stem into the copstaped feat rewnator The 
tuna produced ip Uae way can be vaned by the 
ining ant moorelng tbe moat of te ent renatat 
= resonator 

ty and wie toe" lay 


Hh 


ay 


Apjustams Vowsrsouupie Monzis 
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by 


“sc 
ka depen od 


ayn 
Babs 


i 
Er 


i 


‘at 


form of maltyple resoustar 


as Oat 
‘could, 
of scale 
of tse. 
‘asrangement 
sada 
oth 

and 
‘model, 


‘Tur Cuemornox, 
During the earher experments wath variable resonators, 


the wea 


to that of 


ce 


en 
i = 


night be made by the 


‘self thet a varable exvity—oomy 
‘iy connecting this eavity to. 
cersuon of 

if the 

as to 

ty 

‘saad 

thre. 


‘baman mosth—: 


[s 


lilt 


i 


mys —-sARTISICIAL SPEECH AND SONG 
‘Thur movement of the three Sngers—which we may call the 





Fu ua. 


“The lary wth which all he easier experinnts wee ted 
Taso mel nets prove on ar gety taint te 

‘ibe prowale ana Sod the 
food--and teemiated t' short tubulat ase, te 
(Be belt sh am akrtett ee between he thud and Sager of 
fonguchand asateadyexpained Seacgtnest 
‘ao an shown ia Fig. 148 the artical faryax being’ blown 


cavity, being the same as before. 
the -vowela could be imitated by various postures 
fe tongue Sages apd apetares of the thumb apd Set 
Eng te hand, 2 and u being the poorest 
‘vowels of medium resonact pitch, ¢, w, ¥, a, ¢, being the best 





in quality. 
"on trter areal del oe Bet Petest No 287816, 





Han ain 
pee ye 
Ee al 
ree: Fhds 
3 il aa 
taal ih 
0 ne 
| 
cai it 


Boul | 


as for x but more completely 


1b and were easier to prodiuoe, the 
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The flowing seneaces bere boas produced Gn pedi 






jon the Pape” And te etene 
eerie gree 





The 
by the expetient of formmg a reed, or artubcial larymx, bi 
Tans of the operetce's owt ipa. ‘Thus i fs posable, with 
Alte race, to predace a cominuoas bam not, duet 
the vibration of the ips, and to vary the pitch of ti 

bay varying the tension of tht lps theless pony wath 


fais liste spec sronds”‘Aitecat 
ely tbe Lp wbeations sey be pertcwed more ray wits 
SOUP cart wectpece ceubiocl ur belore, athe 
uably shaped blow besdi A devi of ts Gye was 
Sop Se ago meg of te Beh Amc 


Momarore Vowsi-couxme Monais 

‘The suceassfal production of the vowsl al by resamators of 
redoced ur, ncted ta fall eal modea wean econ, 
[provided the correct resamances were secured by a proportionate 
eduction of arfice to compensate far the redaced capacity 


‘modal 

depth will all be halved and sts cubic capacty will there! 
by x & x fie GQ), or of the capacity of the larger model. 
‘For the amall model to have the same resooances as the 


= 
e 


Gta a} inches) in length, and ther ances varied trom °§ to 
Yrgmum.in diameter. ‘The rt ofthese was tuned progressively 
22 sry mal maemo adam inn gs ey 


Meco Serames nin ey baneey 
‘Prantoed to tabubst tbe Quasv's Bey Baume 7 


uj ARTIFICIAL SPEECH AND SONG 
ta pies o, m end », by mall vasistions of the front ociice 
capacity of the beck resonator. The secand model gove 


1 Gear ehispered eof 1g9/B12 te 8. 
* Medals ona rodnced scale might be suitable fri 








‘wave-length to which they ace designed torespond Theshortest 
are 10-23 Mm, (4 0 5!ncbon 

for the Tigh resonances of $ eat) and 4 (8). It wak found 
sctually not feauble fo make a5 | sounding model wth a font 
larger than 4 em. deep by 6 cm acioes the 

‘mouth. ""If Gullver_had really been as large as be looked, 
dung his vait to Lilpot, his Speech soucds would have bees 


Cmarrem XI 


‘THE ADVANCEMENT OF LANGUAGE AND ITS 
‘NOTATION 


feign perc ant poe rested ge whe i 
“He gave man be create ich is 
the measure of te Univese 

‘Smiley maize bold cm for speech, and puts even 
teface ought’ whether im cas Be" was guided by pots 
inmght, or only by poetic Loence, 1s beyond our prevent 
sagan: et ae ened : 


to expres timell Uatortune 
aired stages, was largely ncanecons of bis own problem — 
Ine sceapted tbe language 3 was eps by bis flows, gnc 
its rperfections wa ade the et ne that he cold oli 
‘Great. thought hes, 10 the pas, been given by the best 
ainda to the Szalyie ofthe rercte of the various 
{aol in ttreture—to the arts of grag, syatax and te 
‘More recently, there bas been an Zaentisc investiga: 
toa of the evatotion of languages and af the laws of rowtbabd 


1 Lacon on the Sone f Lampang hs 7p 82. 


L 
i 
i 
r 
E 
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bunge by which new languages are developed. Yet there still 


AsronciaL Laxcracas 


Taperaato and do. are ota being 
ake the was, Raropean aneuater They “af, 
hereore, from & Kiguistic posne 

Intyuuae,tieady oof of act Neverthe styl 


{hele and other, synthe 6 ota 
sg the geal 
iene ce ey sei rs ti Cg 


tar bt to ayoken' sa tc tao wes of ea 


‘The ides! Universal Language would—w the bght of oar 
present theories—j he ie is wid the werle wet 
eet cha Mngt mag tore soar andre 
‘eaner to learn and remember. y 

Ta thu connection may be mentoond the arson of the 


at Brmels in the same year. This latter commuttce bas its 
earters at the ofr of the Natlonal Research Counc, 
in Washington, US. ea ee be re 
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‘by this committee—for xample the new scienoes of“ syntbetss 
sprllad 


ae of det mret 19 ost premat 
Sosfod ag pet vo a he den. ne, 
SC pont is crtaialy fot popular) that even the bet of the 


ational 


ec oie nana arene 
sine 

ie ap a a cee 3s 
ian reny a ast 

aint cereee eee 

on cece ee 

SEY ee mer peo Srl e 
oe ree ema 

ted arly shrew ta 

gia aren 

deli he meat bu fee Wyss re, 


‘committee seems never to bave pruented, 
atareport 
Da. Joux Wioxxs 


‘A more raccessfal rerult followed the cdorts of 
Dr, John Wilkins—whose work bas ‘been referred to 
in Chapter, Wilans attempted to buld uparabosalsyntbete 
Tinguage and also to invent an sdeagraphue notation for human 

Ite. a notaton which represented the sense (not. the 


resent Languages are capabie of, and indeed deserving of 
oprovement 





‘the af dene 
by theacip int thes ows lsgeage It wae gulant trp 
ight tne had great tesla for (he Sntoeaal an 

aterial good of hamamty xf only these had been « sufficient 
Sinier of terutadpemons-“in dierent’ counsie—to 


{ie wat even in advance of car ow bot be mty be 


Boose ch have sey grown cp without dae conscious 
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AC p. 478 of Bis book, Wilkins shows « seri of thirty-four 

aoe (ith the mouth and thet nsectoa an moe aed each 
12 meparate ‘sound, 86 adds a“ loner 

Figure" coonsting only of the chieS outlines representing the 

‘orguns of speech-—by which the charactenatic atutude may 


be Hee also gives separate letter symbols foc 
TEN oped RD" rs cel er 
‘Thus:—o (our # at inno) has the leer Ggure” > 

W(ournorv asa wboor pot) = > 


efoursorsasmnst oral) 


four sas 22 up} "i 


Noutaramatesy ED 
= 
sponding 


‘Voiced consonants are distinguished from the correspond 
‘unvciced sound by 3 projectios at the beck of the mgn for the 


acho i rey om ett ay epee eric mick 


Could with Sty be develops so st india the peck 
Srp i eh es cat 

at bees Saalgeog eal 2 sotation for the 
estes of artcaaton od foc he beck woud to ach 


{Rly pie toe Waki abe west denpar sad cadearoxoe to 


sso ns wonmoe ag 
spr gn te eh eet 
Spd ios to buld cp a ae 
er Secon 
seas gies ice 
She oo 
Toca coe 


‘Wilkins i 0 orginal, so Gear in ie vision and 10 ingenious 
fn Bis methods Gat one a tempted two Gescrbe bua work m 
<erall_—but tht woald overload our Ciapter. 


Acounpre Metuxe Bets's Vowsux Srisce. 
Tx much more recent times (1867) Alexxnder Melville Bell, 
Proeor of Voal Polo, Lecture o8 Hostin 3 Unt 





yeruty, Ts Vervble 
Sime of Gnnerel a ‘and as Es 
‘Speech for the Msthon. eciation, tbe Wiki 


Fro 188 

‘For example, C —directed towards tbe back of the 
rant “denotes a Bimpmag towards the back Tha additional 
fyubel | cosventionally indicates « closure, 2 chat 
‘represents the comanant k. The sume symbol in the postion 

‘UD represents the point of ths tongue up {in contact with 
‘the Palate) and vepretmnts . Tn the poston [> the symbol 


ay THE ADVANCEMENT OF LANGUAGE 
(eomewhat inconsistently) represents 4 clomare of the lips 
(Gestend af the tongse) and ios represents». 
"The correspoodieg ~ voiced” crasonanta are decoted by 
(0g mune symbol with am eded stroke, Chua 


@-<« G-o B-w 


‘The same closures with soft palate open are denoted by m 
‘wavy lie, thus’ 


‘The vowels are all denoted by « vertical stroke {which 
symbolizes the closure of the vocal cords) with the addition 


ofa tonguesien or inthe appropriate pomtion, Thus 
+ it) wid tongue hucipe forward and high u denote hy (~ 
‘whale a (calm) im which the hump 1s backward and downward, 
is represented DAE ‘Lip-rounding is conventionally, and not 
very sppropmately, denoted by a exourstrose Thus’ “) 
tongue humped tugh at the beck denotes» (as i tion, ous, 
-2) whe] ie the same toogue poste with ip rounding 


representa (goed). 
Balls satan, though ras highly pried by the eminent 
Dory suthontee, ove cane mio gecaral ve. Bellluboured 
Tie many dendvuntage of intoepie tte were no ay 
oto paral prope 107, and oe of 
dame comet) mori Bethe aod aces 
Fpredocle, "Oe ache by emotes reeder and bot mere 
Sch aninde bol Urea eich oimiphubetcal articulation a 
yuma, 0 hiconghe whoring comghy a prowl, or Geetng 
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‘Mosicat, Atrmasmaic Amb Gzstunal. Novariont 


‘The alternative method of recording speach, namely, 
sacading Toe sete Cheater BY SRLS ts formalin ok 
arucchine are ws fist rexgumel ts mos Oienit t9 n7, 
‘Steal cect td pay aly home noes cy 


Merger, : 
oo Phere nie cies ee 
mila Sipe 
eee eee 
Pope 
peer ecard 
Sosnowiec 
Soomaali 
mates 

a 
aoe eens 
pilgrim serie 
Ape eit cueatent cert 
are = 
Hea Saskia ae ete 


Maen te eetis totenecdars east tlid cmouehy wi 

onste beable to repre bes sia en 

Thing beard i elas from the ipa of snather specie, 
"Tite ar, at we have en, two poole methods of forming 

"A tpstenatic notaboa for tongue, lip, sft palatal and 
fale vocal send poner or mortacta' 


* Brapenle ofthe Copmegn Conercr, Ont, 108, 
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(2) A rusical record of the retocance changer which the 
porfure or movements produce. 

‘The present notations depend on neither of these methods, 
‘hough they doubtless aum at recording tongue postures, etc 
amly, by reference to those of otber well mown speech sounds, 

Scommmnc Inpaovenet o Lawcvace 

So far as cutting languages are concerned, the argument 
{or applying scientific method toward thes rational improve- 
teat, age be pot than: Auy imperfections of an extn 
langtage which cause dificulty (whether couscous or uncon 
‘cious) in the process of coding thought into speech, or decoding, 
Ie (ete: mal x wot) te oughta sang 

ck to the intellectual and material 





ee Sse pee arran er 
Celgene tore] 

See Rene pee nee 
cape eee ee 
ao ee rT a ciaeed cass at aloes Det we te do 
ly our own language with a crtecal eye, aud wot to 
Sus anlar oak fares eh are meal 
anomalous or imy ‘or too conservative to adopt newer 





Detter ones, af by these means the language may be amproved 
{for oar 


"ase 
‘The absence of a word meaning hisorher, or be-orsbe, 
Inns been frequently felt fo the present work —the need for 
‘naw words common to either sex becomes greater as felds of 
Simulany, there 


cider is uo oie fa eat hee 
Sige goth ut mie 
Beige ft fF 
* inch ne it, oe hs ae tn 
geal sf Sepa wep ao 
STS ens res i 0 se ai” 
Nee hak rerae pie onda povry 
oa Seer ie Tae 
LSE pnd, mami rhe 
Soca pag arlnpersdrperenyrny 
ipgurrames reat ry ite ae 





1027, 





‘that there may be nc ambguity m the descnptuon, all have 
realized how poor lsneuage soll even to represent thooghta 
‘whlch, in thanselves, exe relatively siople. Indeed, ft 4 
Probably not an exaggecetion to say that of all xau's powers, 
That of expreanng hi tuoughts by the syrbokizatian of speech 
cor script bas been least ofall subjected to the scetaée method 
‘of ratuoual improvement and rt. 
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, oF end, Bt, of ay of the vomele—ther the 
osubty of forcing over $.000 words of abe mya, very 
ivf which are at pont fo sect ae Any Sew invesiod 
ert toa tou, be moooryatn,eaewwrevey 

sesoaeg. of aaalgy 10 4 coteponding of Cin 

Sentry exotng wordcat te shows be the chicury, 
Now leas come "he qusstion of verbal 


40 to speak, indicate the number, person, case, tende, ete, of 
‘hair words, by thear order an the seatence.*  Ttssud that, to 
Chinese the Gder of the words always etrctly ogi. 


differently nected at almost every stage» But when We come 


to the third person tngsar we sil ty he goes” Tt i © 
‘wieless and unreasonalbe i 








- 
Re gam of the prople—the inventors 
of Raghshran sw nicade wendechl changes 
Seviy seri peoay byeaislagugdoeenesmcsote: 


‘sential improvements is Eaglth soe the time of Caxton, 
while in the matter of spelling, we have gone meaniry 
Iagkwands. - 

‘Only off the beaten tracks of hterature and grammes, ete 
improvements in the troe English spant tobe fam: ” be 0,” 
lngtend’ of "be does," bks “I be" of wich T have alvendy 
spoken) are surple cases past. 

‘When the foundations ofa better Ragich ere laces 1 
hope they soon may be—by a sceatibe examination of The 
semis and dedciencies of cor language, i= all ts forms, 1h 
Wil almost certainly be loud that om standard Sanghi of 
o-day has much to fear, in inguistc sceace, from many of 
‘Ge rural dalcts, which its apt to despise. 


ARniCDLATION AXD PRoWuxciATION 


Let us now leave the forms of words and their order and 
‘meaning, and tum to the question of promuncation 

‘We have seen that even cur vowel sounds—as pronounced 
sm Southern Bnglish—are not as well separated as they might 








‘of all the Indo-European stock.” 
‘We cannot for ever arrast ou language—tet us see therefore 
‘that we train it to grow in the right direction 
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Accewruaniox 
‘Another matter ‘rational treatment and reform, ia 
‘that of accentuation. ‘aocentuation—the 


{whether ia duration ot ia loadness cf artnlaten, oF 
Sf one or other of the sylabies of palate word, it a 
Aden At of empty fo or Ege tape 
‘to objecuon i that our tjatem ef potauca, in speling, 
Greate inkcational thee sacar Ti tey arto beenctanged 


‘Bud retained, then we shoald, sm reason, adopt a syutom of 
Added accenta to indicate the stressed syllables A far better 
‘way would be to make eccentuation serve « ceally weful 





= 
es 


ables into their correct verbal groups There can 
bt that i the tendency fe cotuate che ft iiable 
‘were systematically encouraged, our ‘would 
tuner to ndertand tw objected, 1 iow, that certain 
polysyllables (ike “Iaboratery ") are diftealt to understand 
5 Hable to be axstaken (lor lavatory") tf the accent is 
Fetained oa the frst sylable, and case it has been 
Second (i "labéestary'y, My reply woud be twofold 
(thus, “ ie iy 2 
(8) If the word laboratory is propesly articulated, there iy 


E 
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seems to be to accent 





‘Vocar Inruzai0x 


The question of accent leads natarally to that of vocal 
foflerion or wtouation—to whch we bave already given 
consideration. "The argument here is that, as it i of 

portance to keep ou system of language notation imple, 
fms we beve at presat mo notabos for anisnation, and 
Figuly do not wan have ane, we shel avid any reliance 


be able to“ * the inte intonation— 
‘without the need of any aunllary notation for the purpowe, 
Noranow 


ca 
we tothe t of notation ans 
a Oar pce cipal re dared, te 0 
“own, trom reise pctre wetag. “In the eocalled 
tv ick unt ths proton a densiperv opebel whee ating 
‘auld be read by others. 
we, ideogaphs aod the. Egyptian Wieoplyphs 
"The remarkable sumlarny between cersin pictograpbs wed 


i 
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Alfereat nations sinont woggets thet their emigration 
Socom Boy age Sates oppo ar 
{vention of Pietograghy. See for example the sgos for 


‘mountai —~ 


WA. Mate, The A of Wr, 
‘ew Wen 1050,» 131 


M. Amencan fain 
Rapp “ty Comaty” {~] deep 
Beryimns AN esta y 26 


Ife Kage, Stind a Symi 
canons Pe fA Scatts, Uoaten, th,» ab 





vafers (o the gestures by which the mumbers were exprencd, 
"Thus the cacy " Arabic” ayobols (ongu uncertain) for 
na vic 123. | brve an obms wistan to the 
estar, 

1 =fongue bela up givang the Aryan worden, Semitic abd 
= te ay ia Te 
3 ps (opened) es 
igi SiO See! g sas Oe 
"The aymbol 4 ia elated to the Tadian Cave inscription gn 
 » the Nand Ghit sign, and the Ghobir sgn 


we. 
[lrme, tacos to me, atv all forms ofthe wy for hupd 
with the tmmob cloned” accom the pal (the 


Sindaty the mgza for Gwe, UY (Devanenr) ent Y 
{Geb are canvntions ctogrgbe ofthe hand ar whle— 
"Bae. 
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Eving the to the roat pe Semit. xm (M0, 200). (Compare 
‘he old Chinese sgn for hazd* A) 


‘The siqus for 6, 0g, fp o¥ena cast and theca sien @ 


then repreent x cloned Git , with ane atdonst ager 


wt ~ f- 6 neh ce 


should prodnce words like ope, ob or ex. These, I beliove, 
do not appear in Indo-Earopean, which instead bas words in 
Ph while Suite hes 9d. TA hearer spprocch othe Zend 
‘word Khshvash winch suggasts Ink + aah, be. § +2. 


‘Th signs for seven, such as ‘] are vot suggestive, bat 


Struay be noted that x + 5 +x mghtcaturaly be prosouont 
‘Hight—the divisible cumber—is pantomumed by making a 
mouth canty 3, 0 of e~and dividing 130 tbe ‘dale by 
a uperard pare—ing 

the gear ade wih the two hanee—with finger ard 
tou if auchingepectrely wa fo ake om oe, 
Us then Ones he le the ger 
nd thin tie togetiar=we alo get °° Bea ot ge 





tons 4 fram which the 


Pa 
eymbel XD oF 8 might readily be derived. 
# Rasdgan op it, Sound end Spm m Chomer, pM 


a 


2509 — 


ote, cam gmat f 5442 


65, 
‘The Devandgari eign C (meaning §) seems to suggeet 


the cavity halved. 


en 
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fr maven—suggesta an earlier 20h (5) + 
—Uis't in ben specced acon 62 al 
‘in ket, The symbolism of the signs — 


Ni 


Hane eed 


Hi Hae i i 





fomething— 


Ten--derved from early forms like dik—eay well refer 
to the two hands held together—ov af to cover 
RE Sere ena a 


Tn the sdeogra 
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the 





person, requiring a passport, were to present 
a spb of himself taken at the age of two as a mexnk 
of identibeation. 


Seauuinc Revo 


1 a surely obvious that this state of things cansot be 
owed to continue indebmtely—for if 3 were v0 eontsved, 
sve aul arsve, ma Ee, aa sate Were the npeling Dort 
Mus or no ration to the sound of te word st rereeeted, 
What then should we dowaow? The set te 
‘wodld appear to be atwofsid toe , nt, we sould allow and 
jasustor eojofosta bebefiny of agus opencs | 
ancestoeeojoyed a f 

seconds we should (och ch the shag fctetee the ero 
thus phoeatic alphabet, such an that of the Tcterontonal 
hoot Amacai fenaeshaarady tea ade, 
ang Glee: vooald bop wrls the pone eipoobe— 
Hit ntstaely eatee for One fo lara and eacouragen an 
Inmediate intrest to reading and wnting "without tears”. 
When the ld has thus leatnt te Bleasicer of reading od 
‘ving, wl be ite enbugh to inteodce bs othe perc: 
‘None and woomalie of our poesent methods Toe dferenoss 





five symbols—4, ®t, « &, i.¢. about one symbol to every three 
‘Vowels or” Gates mea ove vane". Let to translate tha sate 
1 Thgs othe rape of Atl and sh we teal 
Meee catanEen cussen fog te) wer aloe 
Ef ps rs nan 7 on ot 
waalie tens: Bee waroeety gee 
tr ls sche than my at wtch we ruler ely as etl of 
Sa niletetates ofa wot seoae 

A ean ere a have been ofr 
sn fone Bota a te Ute Sete de oa wee 


fox the word ia any of iis common pronuncistiané 
‘of Amenca 


nden any ober particular system st the present time 1 plead 
‘or penod of hbery, coupled with the teaching ofthe phonetic 
aphubet to alt Eng chuldren, and the Ia 
toraris the umprovencat of the nogage and ie sacs 
‘improvement 
andaraahon of ts provancatos 

‘Can we do anything now to arouse interest inthe problams 
of saproving our axquage and method of notatzon and to break 
down the wall of ancient custom and scholastic autbonty 
‘which, at present, separates our language and spelling from the 
living wold of science and progress? 

"Whats ncaded ss the applicabon ofthe experimental method 
the interesting of many munds an the problems we bave 
‘een conndering—the tral of aMematrve sohitions_—and the 
encouragmnent of e seientaSc attitude on the part of all overs 


ofthe Decameron, tbe Ceuiobury Tale, of the ongiaal idea of 
be Babel Gah. "Ther crore jet ie take pact 
{ria in the rational improvewent of Engl. and to embody 
‘ese an thelr stories. “Ihe cree facies one or rove expert 
ren a coc of Lait an etbonty oy 
Ext cnsraits'o wich fsaarsy Ais oinded ta post 
to wateh over tatters of mate and Faytim, end GnaDy the mas 
If the atreet—brought indoors forthe ecasiog—to supply the 
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‘The personnel for such an experiment will need tobe 
choses ; the writers—unkes they are expert parodists, 





rome #9 that active stops may be takes woth Geral esent, 

he Grol advance wil (ant By tat te Reel Eats 
‘commutes stall pay 

‘Bore attention than at presest, to the history and struct 


4 
i 
ay 
5; 
F 

ak 

oe 


Phonetic thas been alseady advocated; et cher flow 
up with a suficent study of ther own ti ong 
and developosest and fature needs, so that they may be af 

{0 express themselves in the preseot, and see Low to do it yt 
Detter in the future. In this way, we mall pave the way for « 
scientific and rational calvatwon and tof our 
‘motber-tongue, which will make it ax much better than nt 
present, ag the modern scientsic breeds cf wheat are better 
than the wal cereals trom which Gney erignaly descended, 


thom perlecbos is performance, 
Te rast be nditted, of eoure, thet f and whea we change 
cour present language, our preseat books wil to that extent 
cdete Bath estas been pentalted, 
omake tasttudy of Knglah onc the eabyets cf alicdseation, 
everyone wil be able to read azd enjoy the old books, just 
na present-day reader ay (with but hte trouble ad a short 
doriry) ead tod enjoy Chaucer, 
‘deare for eadoal change, that T 
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fing cloely, yet 

If to al these vartes we adda T eleva se just may — 
‘the advancament snd lardying of thought itielt, and, the 
fextennon, ix power, of human rece, then surely we tay cli 
that the active search for ths weal is a passuit worthy to be 
‘undertaken by us, our generation, and to be handed 00,26 4 
high seal, to our chuldees: 


APPENDIX I 


‘A Nom ow rae Dovarz-Resoaron Tuxony oF 
Vows Sous 


By 
W. E, BENTON 


‘eoonance frequencies, which bear ao simple harraonle relation 
‘ane to another. 
‘We have stn that io 2 production of vowel sna the 
‘positon of the tongue and the degree of opening of the mouth 
{bette dering factors. The tango apparent dives 
whic space into two volumes, wivch we wall speak of as the 
front and rear cavities, eparatd by « forsee between 
‘the tongue and eather ibe buck of orth roo! of the 
mouth.” We aso know that a uttering either of 





sane ees pee 2 St oe 








“There ie & method, ase to Lord Rayleigh, which under 
‘certain special Hnitations (wich we wall exaraie presently) 





Fre 


sore clay by remembering that m denctes the number of 
Caplets wbrations perlrmed i at fuse, and Out if 
‘hae vibrations ar of tpl acai Chamete the rection 
‘oton of any partie of atin the racnatorseay be conmderod 
the projectina ona ameter ofan iangmarytrslar motion 
of contane ‘rsty, the cote of the tmapary 
ould then erent a tl anghatwept oct by egy 
soaps! te a unglasept on by ha 
particle in unt te, where fat the ural moaning of 
Five moe Lord Raylg’s metind, we ari ate folowing 
sation for the sata aes cf wsson 


PORES wes pee Ba 


- « » Equation (0) 
‘whern ¢ denotes the velocity of sound io aif, ce, 

















In xe to avo the cruise ol the square rot of a 
negative quantity we will assume that 


at 
en efED008 
MA-CyE 


ton shows that the double revanater has m 
gmernl fo matoral frequencies, and that these are related tn 
‘thove of the two ‘eeosators from whuch at bas boes, 
formed. ‘Substituting for $, we have — 


peace Rear 
coe CTE +g 


-@ 
‘The whole lect due to joining the two cavities therefore 


scouted inthe ter for tte ismade very mall compared 
with $5, we have the sppenimate 
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‘That us, if m denote the greater, and wy tbe smaller frequency, 
‘we have (approximately) — 





Wa 
= - 
mn 2S 
nd than are tbe natural Frequencies of he twa votes whch 
form the double-cmsanator, 1 beng enderstood that in 


‘or breaking the Fesscon, the concavity oo reas onal 
Rearaks te Equation () (2) at wall be observed that since: 
$8 ta re peste gees, he ecto omg the to 
footy Ora ee he pee Sy % 
“Prieta Ceoing the dnhengm. To do 
8 eae et he ce ak 

saree 








S48 aa NSHAa 


It will be seen hat the position of the cuaphragm in the 
cylinder 18 best defined by means of the quantity 





Le, the date rm eed tbe tear tna 
Syande,asumity, Sobstituting fore. ¢y. ce uation 
1) becomes — 


{urns OE] 
+m EE) 


* 
0 Efe dh 
el 


Ales) 
see 
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From this equation the two values of #,—m, and ny —-may 
Flood ol be aghise™ lag: isparechen te rogue 
Sbtamod sn ths wey fr 8 typal example 
m= 20, m= 5. 
Ti we compars ths Gigra with the chart of vowel 
resooances at Fig 64 (p. Bf) we motor a datusct resemblance 
Tn each case the ordmates are frequencies, the only difeence 
‘ping that the former are shown in Loear and he latter { 
logerthmicacala, Taig 167 theabecame epresett thepesitions 
the diaphragm m tse cylinder, whereas 2 Fg 65, they are 
the fll aries cf vowels” Since’ cach vowel is chatacterized 
toca of Pig €5 us reprenshng te soos potions ot 
‘i Bog. 65 a8 representing the socranve postions 
in'qentl foreach pain of the Saphrags ot ong two 
in or ot one two 
‘uilel frequencies, ated to each ober to empl omaase 
‘manner. We have shown, too, in the case of the cybnder, that 
XM the conductity ey i weall each feoqcncet 
oe 


repeat eee mene 
of the human mouth On the 

io rier commas tags 
fa eee 





it very close 
10 one another, and that posubly a single resonance ca be 
Iheard if the atterpt ss made to bong them yet closer, For 
the tame condition to be satisted by oar artificial resonator, 
‘equation (3) must have equal roots 1m 





(me + oma (o+} 
Je at (chigt +20 im — m5 my — md + Ome mh, 
“The condition that this bal have real roots stat 
(0 — m= = md > (E+ mr lt 
fe @ut—m—m— mind > Et) mt md, 


‘which is impoanble, since mand mare always real and positive 
‘fractions, from which it lolows that the two frequencies cam 
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Frutaa of Bapsican in Glade, rey 
ie 


(ie So wie of racy 100 detente eaerca von ot AVE 
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rover be equal If the experimental anit were equally nite, 

de wodld have bere an Rereting tot of Os Story, Tn tae 

‘reumstuners, howewe, we est go further spd examioe 

the reanoning leading wp to the equstion, acd in parucclar 
‘Searptions wet 





3 Tux Bass oF vam Resonarox Tunoxy 
1n the human mouth is contained a body of al capable of 
vibration. It clear that the greater part of the movement 
‘own tngue ad cot, nd th opening ofthe Sate? 
Serneen tongue iat 
‘Lord Raylegh’s first asourapton in obtaining Equation (2) 
ia that all the movement occurs x these pansages. He plcturea 
the two vobimnes of air ix the two cxvtien Scting a2 springs 
‘antaining the moti of the ai the sacrow parts,” ADD 
aagun for mmpliieatos he assures that 50 time is Toquired 
for the ‘exerted at the neck fo be tranated to all 
paris of the eavily, an assimptoe whch can alternatively 


4 B ¢c 
“ s Wa, 


tuumumptions described above are the move invpartact, ind 
‘ogetier deine the limits of usefuiness of the equation. 

"The general form of the kind of double resoostor we bave in 

‘which the epparatus chown in Fig. 196 1s a particular 

(ie) represented in ection m Pig. 258 using the same symbols 
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for the volumes and conductivities. Suppose that at any 
instant the total smouat of air which has crossed the central 
ine the pemage 42 2 given dzecboo (og, towards the 
‘ ‘at 





‘where cis the quantity to which we have hutherto seferred ax 
the conziuctivty of the entice A.” Since lnselic energy is of 


erie 
stom 13" 
[HEE] te eh tit 
fee Got ans pacts Gow er 
Se eres re 


form of a piston of area fof length i, and densty p Uv be 
the near velocity at a given instant, the kinetic energy, XK, 





and theexpresson (2) wot dimensions 


t 
4 

Now fv is the volume transference through the passage in unt 

time, Hence the conductivity of the passage, ¢, 


-f- [ee 

The passage 

motion inthe pamage A is aintalved by the potetial 
eourgy DP othe ab inthe eevey $ and ence we bare canta 
hat there lana diapaton of Ge energy of te nyt, we 
bare: "K 4 Pa comeaat, 
Now cousde the operation of produsng the vole dispice- 
ment X rom the penis ct equibnam,Insoaad whetions 
{Ge movements are very mpld We wil therefore euioe hat 
Shere is 20 exape oF ‘of beat dang the motion, 
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ie. he compremon and erpansin se sdiabatie. eto hm 
ig Stemiat ef ump am ¢ woune © cammonotag 
Si deeeetiny wren de cee wie tice fet 
eoducigy sk cach makcaie of the am the spare 
Se aod ocr te men puta n hoc» towel Ue 
‘Ble of th nnstor” The tal voumednlascnent wil 
thesis bef nl the tire of rere enced ol be 
amily oqa 00/2 wher $s the tephen pret, 
Dain he compra thems eu ovr yea dest 
seal te the produc of the mean opposing ae, 
ath Haber ove wha I's ape 
Work done = 98f fr be 


Hence ost the whole movement the wock done 
AE fre ole 
=e 


=e 
where @ denotes, as before, the velocity of sound in air, and 
¢ the denmty, 
For the sump rewoator sc quis, therefore, we bave 
coe equation of ener 








Difierectntiog wath respect to time the equation became 
as ER +iptx-o 
week EE kes. 


‘This clearly depicte « motion of ample harmonic character, 
‘wth a natural frequency — 


nav 
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“Applying this method in turn to each aperture in the dooble 
ackltoetne checye that tbe oben id w masta’ by 
{he ences presare nS. which is te the diference 
between the deplacemette 2, tod The oquanon of eagy 





land for the paseage C. ie 


eS + ppt ESA constant 
i) 
‘The motion im the pasmage B x maaintsined by the potential 
aay ects cavisaseeqatone ecoay Stoel 
ape BeGED pat EIS" conta 
216) 
Returning to Equation (4) wecan describe the motion of the 
sur in the pesmage 4 at the tatant chown dl we conan the 
instantaneous rate of change of the kinetic amd potential 
merges of the system Regarding X, therefore as a constant 
nd Caderenting wath respect to ine, we obtain the eqimtion 
Rte §$.2(% Ha (-¥) wo 


‘and henoa the equation of motion :— 


Kye Be ao a) 


and tumilarty for the passages B and C. 


rd ee ee) 
By oSist oo a) 
(This method of writing down the energy equations for the 
ae tat per et ely ee "La Ray 
‘prow ie weal potent eovgy of tbe enter un 
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sve Eg 5) 


and the whole kanes energy 





nd beace obtaias the tree equations of ration by three 

pris sitet. Oe" cho we sk Ga he 

itt ay frag, vee of ah et 
mora yacht meaning of the expressions 
Tal tte: cian 

hy hey, 

+ 


seni oe ta edn 
Xs 
BiB dene 0} 
On eliminating Xy we obtem— 
2 
it G[etcaon +e} wo oars) 


“ te 
Bit Fler ane 
1 the motion 1s of simple barmona character wo can make 
‘Ge ussumptons that — 
Xynae 
xoBe 
where 4 and B are constants, 
rao on attain or F, XX x08 (02)an4 (23) 
and emmation of A and 8 we Obtain the 
graf tb ee, ober yt ae 
strmal tte, St hae laweatet 3) 
Which we bave almady ted at Eqsatson 1. 
4A Mecapacan Anstoor 
‘Tare ig another way of demonstrating the eect of cospling 
two simple vibrating ‘stseh adorcs an Sateresong 
fompanson with Lord v3 wethod. Conacder a yates 
WDhich a mam my displaced a tance», from tsmean poution 








- ta) 








° 
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Is subjected t0 a resting foros parallel to the direction of 
totion and of magastude A x, if oexieraal forces act oa the 
ayntem, the equation determining sts motion 3 





Wiki repcoents spl armen motion of penod ax A/% 


Smalaay « cond miter of mass my placement, aD 
utrcg foes hy wal have an eget of ue 





ofeach waft 
‘remot wl beadlcted depends upon the pope conations 
fie paruruar problem "fo te case of two pendilans 
Ragmeiem a eotonos non-ged suport Ue elle of cack 
Fyntsn ot te noua ofthe oe: party of the fara tn 
ied aeederabon, party a penodie resting force When 
fo resonators Bowever, are yoned by meata of « central 
Sucve etc Utroy the Cte Cha ach 
uy sal nso who tare prem 
ong force exch apes altered, in © Gepee pt 

portional tothe ate praware above tow a 


Coupling the fesnatocs the egustons of motion become 
a ance + Ga) 








SE beret eons 0 - ta) 
Dierentiating (23) twee with respect to tine, we bave:— 
4 Ph, 9 BS 
mm SE ms WE mo + G9) 


‘and on subettting for in (15) ita vale i (14), weave — 
+ (6) 
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deg for ts vale io (28) 
sy Ee ay 
ot Els His Bm Sno. on 
re, 4 Pe ay Ay sg (Meee) og 
wee Se Geen (MRE -2 on 
“Let us agen somime that the moti i of spe Parmanic 
‘haracttt and Ghat we can xp the duplacement in the 
fom abe 
Then by subttaton Lo (xt) 
ote (+ B+ 
we make the frthermetttion — 
fn ~aetnt 
bh aetnt 
= 











Bs gta 
frm getng 
‘we obtain the equaboo of frequencies — 
atantine mnt mints fimo. . (2) 
Now the product of Lord Raylegh'sraethod, Equation (1), 


may alto be converted into & freqomcy rclotbon by means 
of islar subetitstions — 








a F}+ Slee fatea} =o 
ine al a a a ae So 


ke meat see E Se oS mo 
an 
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(On comparing Equations (a0) end (at) it wil bo owen that 
sas tro ein yell mntlae reli wi the enrtptoa 
{has Lon apigh gress ra phyocl vue to ths erchng 


as 


caahe Hareations petricting she seshalves ot = Me 
th rereated the mesoe ie Eon 
Ich mcd tat there ao uta hea 
Sealiy sopents to te rote et te varebeg ee, 


Taner T 
m= Froquency (No. per sec.) of Front Resonance. 
my = Froquancy (No. per sec) of Back Rescuance. 
Ay = Wavelength in em. of Front Resorancs, 
Ay = Wavelength in em, of Back Resenance, 





Pow ~fajal® 





aase [sssem.| a0 | eem 
age |" 572 | 30 | 238 
axyo | 395 | 470 | xbas 
. y 44 Sas 163, 
+f a 47 yoo {1235 
. 1530 36 70 a5, 


2490 
sf x90 | 575 | 765 | ara 
sass | 6% | 790 | x08 
as | 768 | 700 | x25 
#5 | 968 | 555 | x54 
elas’ | Bo | 23: 
gs | 89 | 30 | 338 
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5. Dawexsioxs oF Tax Mocrs-RxsonaroR 
‘Wa have already seen tsst Equation (1) would fail to explain 
the production of two equal fequenses, I that were ever shown 
to be experumentally posable u the buen oath. Let us. n0W 
tee how far the ater mtaies the important cooditon Chat 
the dimensions ofthe resonator cavities shall be seal coespared 
with the quarterwave-lengths of the resaltast fonea, Ip 
Inthe coveapeing tote whe sain of he Eek 
to ‘series 
Towels ‘It wil be Sonrved tht the ne 
{crate into hrc nated rong, with ve vowel dan 
Solitary *"boundazy™ stat between the soon and third 
roupa, 


Group I, or Frost Vosdis. 1.4 thee 
a 


Tn this senes & 
‘ 


varies from 355 om. 10 47 omit, He 
eae rie he gh th etait, 2 
fom 26 om, t9 223 em, dimensions very moch greater than 
Ghose of the back cawty.. Hence we saay aaeame that in 
‘esonance the back eaviy acts a5 a spnng, toe condenstion 
EL any gives moment beng niform throughout the apc, 
‘whereas in the fut cavty'a system of stanoaary waves i 
formed, 
Growp 11, or Midale Vowels. 9, 4 

‘These vowels are characterized by en appresimutely constant 
2 ofthe mame order as the length of te frost cay (abot 
7 cx), indicating the probable existence of alooary waves 
*s cecretes rapidly from « to a but i large compare with 
ha length ofthe cavity (about 10-6 em}. 

Boundary Vows, 
“hia vowel io excapional in that # (8 xa) i te more 
tha Mae gh of te oat say Qt on). 
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{fo8s em) ie are compaced with the ath f the bck 
cavity (about 4 cm). 

Group TH, or Back Vows. % 2. 08% 0 
‘voriea from 768 cm, to x19 oa, The setiea In 
eharactertand by the progressively 
rnc a enployed i wocog thee vows in tam fom 
tow Inbar noay wen roy oad 
form exists ia the front cavity, and the high values of 


indieate unifors condensation behind the tongue. These 
Vowels alone apprommate 19 the comin Yeqaured by 
‘quatians (2) ead (59) 


6 Srariowany Vremezion 

So far the general name double-resonator has been uned to 
‘embrace any vessel which exlubc's to natura frequencies 
of vibratum, but our equations have only applied to the deal 


‘We have sean that by the exercse of 
to construct for any given vowel © 
val give 2 good umtatzon of the 
(Of some of these models it us elear that stat 
‘inst be taking place. Only the members of Gi 

rate to the shape Of the Heimbolts doubleresnator./ The 





Toes, tad Coote se prewat soy union epecg 
‘them would eoutaln e cumber of ucksowns 

In Group I, however, we find a type of vibration which has 
fa distinctive and peculiar character. There are five vowels, 


foreach of which 3 is of the same onder as the length af the 
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front cavity, and 2 ia great compared with the length of the 


tack cavity. By doervtion ti ely som thet the 
ape the moth commen to every ear ofthe 

Io breathing the vowel 1 the tip of the tongue rests 
‘behind the fower teeth, the tongue being arched to leave & 
‘road but shallow pasmge between itself and the roof of the 
sath, As one jae ste oie rama of the on, ot 
cudat of roncy, Ge tong fl ad secede 


he tact caniy & berey eat a toed tion cured 
funnel, and it will be observed that the hpe and teeth form a. 
‘natural contimation of the walls af the fuze at ts outward 
end, Theos vowels may be uttered over « comsdercble 
of south Spm, bat n every cae the epgoe ejeats vel 
‘to maintain the diverging (wbalar fom of front cavity. 


Zan 


ese i 

! 
Tee. 
change om to 5 m wer ath the tong toring 
oucave, giving a cavty to which the teeth Sort the edges 
Sheturn eyo oases,” 

Tn onde to mtrodece the conception of stationary vibration 
‘me inet uted method which at fst slght appears Very dllerent 
Bom that of our former examination It wil be howa, how: 
ter, Chat the reults are kn accordance wah and an extension 
of ous former equation. 

Tet un couaer a resonator of bottle form, conisting of a 
arrow parle! tube s cxmamusseation with a coumal tube 
‘loved af the farthes end Fg. 159). 

Tet the wide tobe be of etgt # and radios R; the narrow 
tubo of equivalent leagrh b and radia ? Lets and t denote 
tistauce alang she nus, measured from the fancboa, x04 time 


expecicy or condo cl ecuioeary lation Usvogh 
col the ayiem we beee = 


Displicement in Open Pipe :— 
=, A cone (b — 5) 008 send, 
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‘Displacement an Clted Pipe — 
= 71 Bin mit +3) cas 2nd 
wine w= #2, 1 tng the weveieng of the wri, a 
‘A nnd B the maxim duplacements in the narrow and wide 
tubes respectively. 
[At the junction, « = o itis obvious that we must have — 
{a} Condition of Displacements of Equal Volumes — 
A cosmhe RB sinme —... (za) 
{2) Condition of Equal Excess Presures;— 
es —E YE = —EmA sa mh os ent 


= Py = — BBS = — Bal cs mi con ent 

“ Ana mh=Boemh —... (23) 
Combining (ea) and (a3) we obtain — 

fan mh, tan mt = x) 


“This the gecazal squation deterzuning the modes of vibra- 
‘toa of that kth of reaseator. If oft h Sod are smal com: 
pared wath 2, wo may substicute mb end mf for tan mh and 
Yan mA respectively, by which we obtaia :— 
* 
mia = 


panes 
rewnkve 


where ¢ 6 the eondactivity of the neck and § the volume 
of area tas calgon was rt emongeed by 
._ Para im Nature, 37th September, 192g) When the 
dimensions are small compared with the wavelength, the 
‘adameotal ode of vibration io that of a Saupe Helmbolts 
esonatee, ie whole of We eatrow tabe acing as the con 
Saetroty to the large resrvoir. 

Ta eceral, however, carechon most be applied for the 
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finite length of the neck. A better appruximation will be 
given by the equation — 


tnd when A us amall 
can ih +4 t= 
Let arth = S" eS, where « ip @ fraction, To a fimt 





‘Thea +-8V er ten 9) 
‘This correction was Sat ‘by Lord Rayleigh 


ESTERS oe eB 
ott dando hear Sus ch beta 

tt eat, 
rurdasttine te heres fos teelee 
DI CRES oye s ae 
By araty weal nian sl rho rs 
pence, ten, we may wt — 

lash =o 
wa tan ae. 


nm oseaye 
anh t% 
Si 
‘That is, the fst over-tone is approxmately equal to that 
ue to a parallel prpeof equivalent length , open at both ens, 


“A mece accurate result will be obtained if we take account 
of the Site value of 5. 
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° 
fant 2 
hoe + 2 eprom 


no 4 2 bp aes eqponmaten 


co 





-pecotig fhe tondameatal my and that of 
Seer aren sivas 





+ 68 





= (e+ E42 +.) 
In Fig x60, the two relations (a) and (a) are shown grapio- 
sub sch ean Ctr Gre on om nao are 


vfs te production cha noel ol Group, te mouth operates 
sy double recoator of ths form, one eal beable to predict 
‘he maincal terval mn, from the sao of to valmmer of he 
‘ewo cavities The only diiealky whach anses isin the estima. 
ton of the total eod correction ta be sppbed to the length of 
‘the front cavity. ‘The daseseica "6" an our equations isthe 


ay 


x 





z 
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coquivaent length of the tobe, and wall include an adaiion 
‘Mf ither end to the actual length. 

“The eomection & coosiderabe, and explains the apparent 
sanocaly that the actual length of te front cevity w of the 


order ot, whereas the equralat Jngth 1 approximately 


equal to 4, 


sch gait gy mae eae ah emai 
(yimdes jd bya og to wort be Og, 200), 

‘Tan sme‘ found chat when the frost exvay as 2 ube 
WP irealr ectum (Fg 38,20 gon vowel sounda could be 
Shite Sa aitag bs ning mtg gE, 
She cherctertic vowel qealty appeared. Thin doen nok 
‘tect he tath of ur equtons mre eal sppenss roogh 
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are certaioly not very great. In the folowing table S” denotes 
Ae cocrcte volume ote trot cava, § the volo ofthe 


rear cavity, « the ratio = 


Under the bending ™ are givan the mean experimental values 
of the musical interval between the components, and also the 
ratios obtained by substitution of a in Equations (28) and (29) 


Tae 1 














y a /iwec! tree! on 
‘Reed 1 [i 
PEE 


1 wil be wen Irom the table that Equation (ap) providea 
‘a better agreement then Equation (28). Bearing in mind the 
entative emumptions wivch have bees med, abd the hate 
Appear Out ihe theo of the Delucasaped sooutor fs 

4 
Tlily stsfactory explacation of Ua requearpratios fsa 
‘nje'the Hann mou there are departnes Som the del 
the Tsoun math there art (ron 
shape of the reouator whuch we bave cousdered The ret 
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ey 20 ine Say PT on het 
orepenting axa abadcry wits hosedatdly o 


aly eating 

‘he reed (vol cord) at 

‘bar Sosa found that "even better models of the Frost 

‘Vows can be made with Sat cavides of expanting coma! 

5 iaatead of the paral tube which we Save conubered, 
Sia Pat Sore comserabe dle it they 
ie, but for a 

of the conse pipe exust be For coal 

‘oursectson we have the peaetal rie that at» xode 

ment lowers, ad contraction false, Ost pitch—-converssy at 

"An experimental fact of great interet is that the value of 


1B for 4 given vowel is capable of sight varation about 


‘mean value withoat las of quality. The sa yudges a vowe! 
7b ole cnn nT fin 

rae asthe z2bo of frequencies, 
Sd reenter only seed mn wreatng a word whet 
‘oth cation can be reproduced, Its probeble too, that #2 
‘he front vowels other overtones of very lngh tah help to 
‘ve the disunctive character to the grep 


7. Coxeuosan 
Tt may be goes from this ie invesinction thatthe use of 
rpathematics in this slady is subyect addy to the value of 
‘esottor sera an ateroing couparion wi Ue tet af 
‘soutor aera an ateroing coupasios wat te ec 
‘xperizent, but the aswuroptiogs en winch reste are 
S22 tt of ck ma to an The gear ry of te 
of two vibrating systeca may be of we, however, {a 
‘the inteence of the taxynx ate on the resonance 
{eet ofthe mouth cava, “By ‘trong 2 copcepton 
of stationary vibration, u core general relation ia obtained, 
‘which sz «particular form appears to ofer a ta 


roups have oly en indicated. The difettnes attend. 

Soe Se erase ore ere renin hese che 
uly tenet (oe 

fo OF hope Gat in tne ky ae wit yd We ancl, 
W. E, Baroy. 


Tams _or Freguexcces, 12. Nowmex of Coururre 
'Vistario¥s 723 Secon, CORRESPONDING TO THE EQUAL 
‘Tawrumanent Seats 
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APPENDIX IIT 
‘AvprocRAx oF TRE Avrmor's HEARING 


‘The Chart on p. gor mndicates the author's hearing, 
es measured et the Bell Telephone Laboratory, New York, 
for notes of pitch varying between 64 vibrations per second 
(low C below the bass clef) and 8192 vibrabons per second 
‘an octave above the top C on the pieno. The Chart shows 
‘normal eanng op to 2048, followed by a comparatively deaf 
‘spot at 4096, and a return to about oormal af 8rg2. Forte. 
ately (lor the author) the speech remoances at tbout 4096 
‘are relatively unimportant—the vowel resooances are nee 
all below that frequency wile the high frequencies of $ and 
‘ae mostly above 5000. 


THE DOUSLE-RESONATOR THEORY xox 


| 


| 
is 
oe | | 
it 
Eta. | | 


| 


it she Bi iy Sn 





% 
i" Fyreeeeeeeegry 


Sreteeeteesae 
1 
t 


{ 
i 


es 

















[euro | ese | cue dared mee 





mr [epee | exser | vacatucca bem at oe 
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APPENDIX V 
Sows Exournaners wire Tusvian Vows Movers 
A nae tuber wt st legis of om 

125 em, 373 om, a6 em, and 2 me 

EA Sloped Gh th wal ol the be emctar pert 

fap Baan foam ag. 155. and 20H 1S 

ily. “Soe Pg 


“Fac slope were Seted ex before with mre bundles, by wach 





‘to the reed, the following resonances were observed_by spring. 
‘und blowmg '—135 (which wat heard oc blowing, acrom the 
‘miouth of the tube but was also the reed note), and 203. 406, 
(683, 966, and 1227 heard on tapping the tube at different parts 


905 TUBULAR VOWEL MODELS 


in ita langth, When the reed was blown, the vowel sound was 
Sound to vary with the pitch of the reed, “Thus on changing the 
teed frequency fram 406 to 228, the vowel was found to vary 
is the fellowmg way:—1—-u-ase—i—a. This tube 
Bad ts sop tant ‘comparable with Wills’ early 
expenments. The reed and socket, when blows by them 
selves, also gave s vowel sound of thin "” character, the 
ree dogo wih scents rye to 07 end 36 
coal be hanged tov (oo), » (al) en (00), sad to) 

‘varying degrees of closure by land. The ‘explanation, 199 
doubt, 15 that, with these parucular dimensions, the two 
Fesonances were lowered equally ax the fromt aperture was 
doce, just as they are seen fo by the vowel resonance 


‘A short length—s:3 cn —ol tube was ext off and tested at 


vanota degen of projection bayer te mau of te tock 
‘At eos (oxresponding to 6 em.) from the south of tube toreat 





Colles single resonant a at g10 0 x030 
eee ee oie roe ae 
hen petacang ln) at 9, hire also a aug 


‘mandible through the upper ose, may yet have been present, 
‘The vowel wag not altered in chatucter by altenng the 
resonance behind the reed 
‘Wa « 9 tbe, promeimg 4, and « op comeing of & 
cork dige wlth 12 cam, dianaeter ‘hole, right back in, 
beni oct wo hatte fo of Seay at 3 ma, 


wrth resonances ‘Bot whec a salle aperture top 
Ge mn) war tore fatrard 8 mmm the met a0 00 
Enlarge tbe back resonator and ¢ projection of a 73 cm. tube 
svat coubeethy increased Som 4 to 6, te lower emocance 
ERS tog wk te spp rons 7 
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‘A serits of experiments was tried with different projections 
of the 7-5 cm, tube and dierent apertures and postbans of the 
stop the recnances being noled at each acing, With 


With a ha (proection 6 cm., but stop set 
forth tacky ae was found Oat Pact sare fC atop 
anerar by ineam of goal pig on the cd of 4 we, 
Wer he caso eh Savio exacly ecul. 

iw of te yo coring eo 
pendently, the thed of reduciny soy the section 


SF tbe back ony by ling st woth pletina, ft wae found 
‘bat by © he mater bare of toe socket hu 
‘40 20 mm, with a farther constriction to 18 mm at the m 

of the socket, to form the central once, a back resonator of 
767 to 966 was obtained, whch combased well vnth & tube 
‘tending about gj em. from tbe central ontice See Fig. 268. 


raw 
To this way a good teoud « (can) wet produced with 
resstanee ToL though eb wal By sex, te reson 
‘ree actualy win the reoge of» fot), which eves in the 
Siar ovedap thaw of « 
Tis certain that ordzazy speck we commonly wie the 
saine fesomanoss to do Suty $0 @ oy mn eich case we 
‘he ta Vowels oaly by shar Graton,» (ne) fon 
nora) sivapsi guy sox tdved wand iv Eigiok spec, 
For the tual motel or (ei) the cardboard tbe was ade 
lung exon to extend to toe bottom of the areal sch, 
tS wan ined wath coe, 0 a9 to form a pooage of 20 


of stop to mouth of tube and a teouth stop of 17 mm. aperture. 
ie eee ar a eae ae ee 
sand plasticize cap, giving a 14 mim. Gt onde, © 15'S cm. 





tube gave a good «, whether the stop was set at 6-4 cx, from 
the opes end or at'12 em, In the frst case the resonances 
‘were Bra/304 and in the secand case yo4/724—thns confming 
‘the conclunons arrived at in connection with the 





ve & clear » with resooances 84/3 
1 bea) A sintiae veces of fas to thee ntact Seribed 
way made with « tube projecting 9°5 cm. from the socket, to 
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1 feat). With a tube projecting r1-1 cm. and Imticalar stop 
of 24 3574 mm. sek at 7-3 cn. (rom face af stop to mouth of 
tube) a good tof 24g4342 was got 


For the model, 2 16 com, cicadas 
spertue wan thae‘und ea st at 9 om. (bon cate of 
op to tabeaouth) pave a geod 1 of vowel 


aasbligs. Ts 
‘ar not quite mo good ca that wit he tongneahaped to, 


: <a 


ein 


z 


wus apparently improved by increaung the slope of the froat 
of the Mop, 20 a8 to give a sore rapad expanmon ut th point. 
‘The final form was as shown m Fig. 171. 

9 (al). In order to get an iden at to the relative capacities 


Let 


aa 








of be tno raentsfot wome 8 tinny ode 
a izjgo, wa and fr eapact 

Eipheed wit watee A tubelar model of adr capacity and 
‘rides war built asin Fig 72, ithad cork etopoatcentTeand 
‘mouth of tube. “Thar iode was found to gave $029H406, stead 
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of Srat¢30; the upper rsomance biog four sexitooes higher 
ha tie Noir retinas aoe menitne ower than tat of the 


Bet pcbally du te oe doet of the matenals 
tool otha ciedboerd front neacaator beamg Zore tramsparent 


Pe. 7 
To lower the upper resonance, & longer tube (x8 em) was 
rabrituted, and, te « projection of x6 cm (beyond socket) 
"OR hl dag tne apelivonte wh the plastene 6 model 
1 scene 

weet wal in orat'2o chins romsanca ef grat. a 
hry acle 
‘aston = 

Fig 173. 





Pe 


A cardboard tobe of 7 ex. (groectng 140) with a 12 mm, 
cork stop set with its centre ebout 17 mm. tame tbe back othe 
iin og 70 eee Ei. The wn he 
Romney Aptenct ih the abject of aoe both 
‘ange the fret 10 msm of ronal Bra to 860, 
and 4o6 0, the et 4 mor off ee recorded as baving 
lowed siz to #31 The tnomaly was noticed st tbe ne, 
fod can rarely have beeo an cbacvations er 


Eo) 
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“The central orifice was then eclarged from 12 to 13 mm — 


at 


whch restored the 483 to Sta-—but wth 2 farther 


Fivally, with « 


to 14 mm, brovght back the anomaloas 483. 








CONSONANT RESONANCES = 
i nab made i he case of 18, ig. mf 
Tecate resmancen are recced nace three hersings 
vir. Near Start, Eigh Frequency; Mod-portian to end, High 
eee ae it se 

‘are befe fodicated by fa. (ustl), Mid ‘and 
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FTapanis ate penabie] 1207 oa 
Trader than A) | Qmcar ea 4, | fovabr thar sa AM 


© | ia moana te. 100 $30 te, 400 ta, 
soso mt, |{ get-mo ane 
200-3900 Te. 


2000 s200 free te} 
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| ms0se00 7 Pt ee 
exam we. — | wm0.2000300. 
a0 Te 
= 0.200 Te seers ((won.ana x 
geno-sr00 ee. {{ tao0-2t00 a0, 
‘a0 3100 


oye Bier Empey ix ae pert ol ee, 


(Gh tm nd aod. ae Love regency appenr in AE part fendaental 


























ae ca = ons 
vende meet | made brewers | emeger stan oo 
“ungee, v2. cot | uethantappee? Cx fect ob 
weutwrate | tp } serwd ms tie 
Faleag © pp ape 

anon Te = 

a 290-4000 16 

‘Frv0-a30 ad, 

Parc v= ‘eos + ae 
‘sheet 0200, vaeye 
ingore Hat with 
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00 med. ‘04200 me, 
000 Te. 00, 
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(ey, Ea eet 
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fomrrcax Axo Excuisn VowEts, 
A 
Conspasison of the Vowel Resouances of Asverican 
‘Voices from Irving B, Crandall's "Sounds of Speech ” 
Syidem Tech. Jour. October, 1928, val wv, No. 4, pp 610-16), 
iand the authar’s * Vowel Resonances, Proc. R-S.A., vol. 108, 


1903, B73, 
MEL-C, = Maan Low Charactenstic Frequency, 
SL. — Scattered Low j—reearded by Crandall 


‘oly in the number of instances noted in brackets. 
MT. “Mean High Chancteratic Fre 

SCH. = Scattered ‘Hagh Freqoeacy— aa for SL. 
—Crandal's SLs for “pool, " put", 





We 
tone", * tale, “toa, and“ father” wath the 
resonances for the author's ng vowels 








ae. | sm. | Remar. 





—_| sro 
scan) 2484 


‘pot 
a 
pe ca =| sen] 
me {uv — | sor tose nse 
= 
am 
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= | | em) — [ore 
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aio (ams%(e “ike «tw 
heaton — | grenow 
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By De J. Raw 


APPENDIX. VIII 
POLYNESIAN LANGUAGE! 





awa, Macr, Merch, 1862. 


i a 
aileautel i 
MH ari rH i bi 
is aa He 
‘ind Maat 
shaadi 
jl ang ya 
Lpipelieti py any 
BpbURN AGHA 





ai SHAH 


always ig the fnicrar, and either aborting Or 
tmterminating Kt (the super) bas then gone on, By se 
‘own proper lore, gathering new powers us it advanced, atl 
Aone internal disease attacbag a, became either stationary 

‘is tara gubjogated, aad sank wider 


£ 
Hy 


redundant populatioa of their native Auatie seats, begun 
‘to move into this Europe, and take posseason of that hitherto 
Neglected region. Necessity, that severe but excellent school 


Algom all Enrope. Tet force and strength, and vigor of 
Character which we thas acquired, powrender a the Qosimaat 
‘ace af She whole globe, and as such we ore spreading oureelves 


RARIgTA 


B 


ul 


‘eal 


if 


a 
a 


erator, wal Be dang pring 


i 


eli 


i 


a 
le 








a 
gees, 
ian ae 
a Eg eee 
Beta u 
"aly SE i 
isola 
JHHEPISAPE 





g4griled PgiPey 
Lae 
as ig hie H 
ail iyi a 
Blea ih ty 
Lathes that 
EE Pu 
VEE Me Leo 
ca 

HH sEael 


Havaian Inds sailed to all the Lindt 
‘Whsen Captain Cook arived they had no canoes Sted for sack 
"HS the arab been x dectning tate, wesmay conclude 
swith great protablity, thet such as were fourd exiting nee, 
Ink cle to these Pobyasian lands wit the egal eter 


these: were ,, savigation, ston. 
Seo eae ea Speer a 
Eisai eum lise ele nd real 
Sec att we eens 


face ete, which Wwe can scarce suppose to Ihave perabed had 
{Oey over Been introdvend, Tirve written language, Had 


is 
iat 
i 
: 





ee 
i 


ii 
a 
i 
i 
i 
& 
: 
} 
? 


i 


i 
ib 
i 
| 
i 
i 


5,8 
ct 








‘hat 
‘race was im Centra) of 


rtd be found that ell oe tenors 


it 


But my investigations into’ the 
anguage and sts comnectoon with 
‘European tongues, have led me to two discoveries, 


allowed, must be granted to be of 
‘unportance. One of these im 


be 
ded 
he 


, ft were only ane of eurious speculahons, or pechaps of 


eoredtable 


iat 


rely 





th rt 
eas 
cat a 
Wester haa T telore 


structure of 


POLYRESIAN LANGUAGE as 
nd esboquetiy tid out from the ight of ay, by the 
irruptions of more warlike tribes. eis id 

"Pe'scondantovery whic T bale T have made, and 


‘Palynecian language gives ws the key to the engual formation, 
of language rself, and to its whole mechanum. 
Tooramence with this Inter. Tecan only give you the beads, 


smosly sete les of what sould tute earne chaptee 
2G) hb walt aml ol al have ba 


‘eng brovght about, 
(©) Te easooable, howerer, alo to coodiade that, as in 
ostry 0 in the frst sounds giving cames to events or chyects, 





Ppt AUTRE ENE 
COT ae Tt ea 
u feuretiatiliath anenanll 
EG ae 
appt par dey 
Lee en ae 
Halal al 
Pull Riahinnel Hire 
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aT 
which give 2 sound. Of the organs of speech, the larynx is 
chief, but its action lies canceaied, and would not be iaswa, 









sgquegqnyaajag goacengavangcapngings vey 
ie i ca ii 
Hen eEe Sn eect eT ie 
SHELA Mian 
Tapa uae! aby litinael His 
Eat Pints dfaualiens Hy 
sa ais 
UT ai nell 


POLYNESIAN LANGUAGE Po 


tor bright yellow and white, por brown and xed, ots. This 
‘rogeds fam o obfasenen of saa, for tesa vation 
5 Ua iment dain by thn ppl, nde 


very keea and yust ‘what is called 


Deveptice pi 
revloar, Ta thesame way those nections of te mid wives 





£ 
| 
i 
i 


{hatin te prorest of segaage, thee casesecomsouants would 
Seto re athe an aoe no ween ngage Ta 
Scoorting to my terete, ry oa 
‘proceeding roms datette poi. Add to this another «, whach 
oars conned acta, and yoo have 2 force and canine 








: 
a 
g 
Z 
i 
i 
I 
e 
i 





tia, Thats to say, the less seldom, end Jes completely, x the 

current of the voice broken. The Hawaian pourt out a 

stream of sound, iz which to the uxpractical ear, vowels and 

‘caagemants seem blended together. Hence the strange mistakes 

the fin voyuges made, wean the sme proper nae i hal 
ifferest manners. 





; : 
Me Soeerd by 2a como ation, sand ing 
: only a exnory camanatn, have Suthort 
favelye But very aisly, pomcned ihe dierent daleets of 


BE Rayment hae St bi iy tah eh, A 
Anotier "hor "inne "Kea end 29 another "ton" would 
ot think they’ ws 


ted movement proceeding from a defzute paint, sy from 

ED inat wo or maces © Sitnguatng a bys gam OF 

striking repentedly with branch i” aka wela , o splitting 

freon "Kaka wa "1 When refrency i na te 

ere , the place beng indefte, w "ik in added as 
something 
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awa lingsg, Ie pmb f oie ht tne we 
ETS Era en lta cmctin 
Mice ols Sings woh cag iets sab, 

Sree dane? Phare Ete a tsa oa, 
= se tn are erg ere 
Dupistcn Se soe Mscees eee 
it ut, Take, for instance, @ parcel of these syllables, say 
sat, ms AT Wy kee Maa 
other? What is there m “ no”, why should it be employed m 
lit ted ns ae "YG ae 
fh cons ac sayy myo cca, es 
vec toorer syd ten ich lar pe 
ptt and which woald reader eny otic, sy "la, Th, 

puree, diese 


































or tap; * 7 unm" the number 
ten to lessen ; “emiems,” im the, New Zealand 
dulect, to assemble ; imi,” to wrinkde ; “wmami,” the 
Ddeard | mimalo," "a wharipoot; 

‘mile, "mmo," to Sow, an water 

posure to 

ur water; 

Zealand, “ amiomio,” unsetued, 1: 








to hude from approaching vistors, T.D. : 
the limba; ""mizomiaa,” rumpled ; 
with cunoaty ; "*minamina,” to 
tha white billows of the sea, T.D.. 


: 
i 


eyeny 
fccdent which at brought ft these Trust, soto my, hove 
Sip nkret fr fs ove ch tender tap 

‘lables am approprate othe place 
itas often at 1 wl and give & any inflection Eas, 
1 fd sothing ina mere sound, stcatve of any entablenst 
has for giing the rueaning of any one of the thugs 
sctioss which wel these several words represent. Fare 
teore, the matter sicitinnd debcaty from the 


oylable * the place it holds & any one of these 
‘words may consist in, it mast be « soruething adapting it 19 
them all "aod yet the several things and actocs represented 











He a 
Auehe aayncr Wie e5n5 29303 
gifs He i“ Ho lel qeu Hi 
Baaihy geleeaeai: “et uly a | ip ‘ 
lal Horie eat He al 
ee i He bayftiel NYE 
aTerU PHBL Sr HL ee 
ea ae 
sags deaey ge ay Seed 
MEd iia etnial 





POLYNESIAN LANGUAGE 3S 
setinng, he ong which be was performing by meass of the 
‘organs of speech, the other at which he vas locking, have 2 
cefiain resemblance to each other? Would they, in effect, 





Hepeeratenen fata etc cincing? That De ina 
sine connectoa or other, ano probably #0 bis, aad 
ade weld nt tha of nog ot wih te Bea, 
thor, «Sting nase eit arving, on ae 
feral he at thas memory not tn Spponeon oak 
HMrengthened ty the fact that thn double sable "has, th 








since ofipe and the fread thet ofthe ender ctzeat, "Lo" 
Eforlnmg. let night com « word on anght ay fcc 
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(09) * Omimi withered ; a leaves corrugated into 
vwrmbles 


ite Baton a "i aren, 
thee out Now fo squeese out f lesecaing of the 
hing sqoeczed 

(19) Eruemi "To assemble We speak of an assembled 
rmaliztade as a press Tous, m the New Testament " be could 
‘Bot come to him for the ‘Naw, emis may here be 
translated a pressing ‘rom all quarters, whach 1s a 
suficenty yest conection of tbe xdee ampbed in the word 


(Go) " Umsurahabchahe "—The waste billows of the set 
n'a storm when the waves of the ua are large, we see here 
and there their crets or peojectung ps clevating themeclves 
gq ih” Sometimes tha movenect oc 9 at that se of 
these overshoot theensetves,go beyond the perpendicular, break, 
and fall down on ibe body of the bow, ‘what we cal, 
steer, Tianhe pregrig of pa cre, fa 
‘he cloang dows of Upee the ‘wave. "“Hahehahe” 
‘may, thin, be shoely tranaatedcomaltuous “Thus we sould 
have the phrase—" The waves towsed snto breakers over the 
‘uaultucus sea” 

(ax) " Ummomuhabehabe "An undaunted warrior. We 

oth pry cf th eben Toa pong bee, 
int is boldly, forward. Thus we have ” pushing bel 
forward through the tarltuous prese of the bate” 

Matter and mavernent being all that the orgens of the voice 
cas Be onli fe repeat of may be sad (a ave bed 
F for the Po race to form words 10 express 
{te emovons which give no extemal sig Allthowe erations, 
however, whch sve mandestabons of ther exsteace Dy 
sible signs, however sheht, bave a place in the language, 
‘The eye, a8 changing ts appearance under the inflaence of 
shame, rage, etc, haa furnished masnes to several of these We 
‘must seek elsewhere, however, forthe three following — 

(22) " Miki "Repeat It you hear one Kanaka ask enother 
What he should do concerning his wie, who has been guilty of 
4 grave fault, the question wil probably be pot "Us sult 
ane a?” “Has she repented ?-” Now what as the thing 
{mmphed in the muh? at this she Bas fallen down before 
her husband, moaning out the “ uwe {” her vsege contracted 
‘nto wrinkles, down wack, x she can force them ont the tears 











sana 
dig al # Hy i u 
f ae 
ie a ie 
dh HT 
ath ale i 





i 
4 
3 
[ 


to ask me of Loan thus decipher 
‘No. About two-thirds ot 


F 
i 
F 
I 


eo cee 
ciate, Are hee her Tad 5 eet 
: 
eres meals 
SS ee ek oe 
sesecae op ae, heh Se tel 


F 
f 
i 


Ife. "Wath books it diferent. We have the Bible, on the 
whe, ix so far as I am capable of judging, well tcazslated. 
Bat then, there sre many Hawamian words not there, a0 exch 
an aze, not readiy comeat-able. Tas requires « Gctonary, 
and we have no goad one Aboot three yeaa ance T got trom 
‘Tides Andsows & precy copimes manuscript of Kemalan' 
‘bat presently afterwaréa on coming bere smell be 210 me 
‘was bitte value ving been wnsten when be was Vy Fonng, 





POLYNESIAN LANGUAGE 
‘me to wee and get one which he had made aiter- 
it the seme tine I caw notice of appropriation 
‘Andrews mn publishmg his dictionary, and con 

‘2000 appear, and thunking he must have had 
"whoch Kamakan and others could furnish, T have 
ating for it, and beve cot made thet we of the 
ars alitoagh rom your kone and 


‘New Testaments and Prayec 


iit 
zl 


elt 
Hi 


4 


“ui 
i 


yi: 
ii 
bt 
3 
| 


Zealand, and the otber a Tsbshan, I am sorry to say they bave 

‘grave defects, It would seem as it the wntens had not 
themzclven well mown the languages unto whuch they were 
‘translating. “T cannot otberwse account for the very great 
‘number of ‘Tau, Greek, and Hebrew words witch are 
introduced. "Thus you have tavane, governor; tavaat, 


i 





all There are, T am cartaun, a great many mare antrodased 
nto the Bible, and which are nat fo be Sound an the dictionary. 


For as there st at Jeast a third of the apparently natrve words 





Bille aad dictionary. One tempted to dink tat the tram 
lators kcew but amperfectly the language, and when their 
‘memory failed them, turned over their Hebrew, Greek, and 
Latin dictionaries tll they found a word easly pronounced 
bby natives, and so clapped that down. What makes the matter 
‘worse for ze ig that Habcew seams 

rreource, posubly because, a8 I have been told by those I 


POLYNESIAN LANGUAGE rs 


have met with bere having vome Knowledge of that language, 

fie are strane anniogls betwee i dt Boles 

Now I inow sothg of Hebrew. Al dus render tbs books 

of far lem value to me, than they otherwise would be, fr 8 

yaa aes meet ph Hawa dt 
estore endectly Peiyaesan, wentore (Oe. 
(fsoue of sxto October 1862 


Accidental sease, you find the primary sente m another Now 
it is plain that the word mts primary sense, must at one peniod 
Ihave existed 1n that dialect la whuch ite secondary sagmfieation 
‘now alone remaina It bem then a fact that the usc of some 
1 ther more extended sense bas been lost mn certam 
‘seems to follow that others are likely to have 
ied out, and 


FREER TIES 
¥ 224 
Hi Hn 
He 
poe 
Hig 
t 
i 





jseoa datas, to Hawa eo 
‘most expos, and therelore moat probably the see 
: to dovbe ray be polly cmt tothe ferent 
sili: te of entra. Never he Wes 
ing had the largest population, ought 20 nee 
Ths great move anguage cst have been en ong 
mother sr been orginal one, 
Tt buponable to cncetre dt tobe (oe crrepbon of Say Abe. 
tongue, Its structure forbids thas supposition 
Fi emuenyw cata language Jt may be mu fo be 
bate, bean eey wooed, weve WO 


a POLYNESIAN LANGUAGE 
‘or indirect, with the actions or objects indicated. ‘There is ths 
‘real connection betwees the six and the thing siguied, 
‘Again, iis uatural, because, Swe view spocch asan mvention, 
of nin, it mst have commenced ize other usvestiaca from the 


Staplat begaoing. Now, ws con conceive this 
ailing ins ralenary state two. or cme, at 
full, and oat of thea growing by the awn regain the 


Bega ether ioventons it i pet orm. No change 
Thave been required in ts origi ements. Tbe 
ea have bem ose cf simple, thongs very sila 
ayaa, withost ‘onceives to the interpretation of 
the phenomena before a, by the establabed lawn of the 
xadoctive pllosoply, we rast on a teal following oat of 
the hunory of the affair ax gives in Genens ; thea considered 
In'el, as 1 ested at sme ime somewhere cn thn great 
‘Asiatic continent, i bas, I think, better lam then any Other 
of which [know to be eld a the onginal tabveal engage 
fa earth, lore mea attempted to constroct tbe Tower of 


Babel “For 
“The grat fost causa 

a ae Acts not by partial. but by general laws.” 
lngunge Deng the etna is consequently moet 

‘t'accordanes withthe pret pan ofthe God of Nataze™ 
Seb beng its Innate claims to our attention, another 
peda ag eto fa very sat ad emettin, 
on to have grr tA 
tenacity of ie saperioe to that of cibers, Do, then, any traces 
ita extesce reaun tn the great Aaiatic Butopean count, 
{in gome part of which it once had its seat? Ths isa question 
to be etermed by those leroad tx th languages ancient 


i 








find modern, that ‘or cace fotrished, in these vast 
regions. I myself am but poorly Sted for the inquiry, for 1 
ap 20 great lingmst, Latin I have studied and read pretty 
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tolerable feclty, yet nat without occasional dificulty. 1, 


lover, fend i tat 2 get mast of orl 
amounting probebly to are, T conceive, 
‘undoubted Pol orlgio, and had I the Odyssey (I beve 


‘aly the Liad by me) could considerably sogment the number, 
‘Of Sanserit F uaver had bat s smattering, abd I have wot seen 
‘8 Sanscnt book for more than twenty years, yet from my 
‘ealactions, a for, oosna] Sansa words ped up 30 
tlonariay, eic., 1 can ace ost a Polyaesian ongin, 
8 many, that Thave 20 doubt, had I the books by me, might 
‘make cut aloog lst. Once Tow a little Geebe ur Celts. Of 
the very few words that remain to me, a considerable 
are identical with the Polynesian. Of German I know hext t0 
‘nothing, yet there too there are mazy Pelynesan-looking roots. 
Tam a tolerable Frenchmen, but though w: that language there 
fs much hat emacs of Petyenan yet ae its cosy 
‘cormpounded of Celtic, Latin and German, and I bave no Fi 
ctionary with the supposed derivations, Teannot put anything 
French to accoant. 





of words, as being most general, and aflording theretore the 
fairest criterion foe you {© artive at some judgment on the 
matter: 


“a POLYNESIAN LANGUAGE 


(4) Words relating to speech itse'¥. J put them down in two 
colnet Polyssnn fs te eh, he eco iaropenn 6 
arate, 

Tantrum i heh aay 
1 pt ie te iter i Engh bot upon 
ec otecnt ar Sete ars 
‘spin () but weal rome tht ths oe foo song ft 
it Its exact force, like other questions of the exact pro- 
ona atic legge, tote tha fo oe, 
‘bat if seems to me to have been generally couch alighter than, 
‘that indieated by the letter A. 

i rie mae Roel h word, tat 3 some cs { 
taro s ene sca hve prbae tat Bars ayo 
Sey appa to on "ot go bal ofa wt 
etymologists. The just principle seems to be ths When ve 
SD Teco worthy png fae tg is 
Soi, oc mio a mee eninge we tat 
fr teopng + mer og co cer hugh her Wan 
sition, pom Gcetes te sre re 
Siown to 
"tiny hen ye ae hat Ne. ta pune to geen 

el ugehywe nay be alowed io snagn 1 tba, 
{hough only a probabie, pasge of No ~ And thoogh the 
vesuloncy of Piast iE Ee Cit an ce pet 
Tr unset Germans and Greeks ‘wut ecungy ‘of ont 
Jaret sock, we have argh tn expr at foe eee nb 
EEngrger prem of stair Paget would how tatoar at 
aaig cr ac tay mee dice wor, thet we shuld 
feet ace theo sme cher anguage, ota 
Stor tue or tore oO ware of fee eet ong 
Compound nto one Butane ip Gre a0 hat 
an German are both esteemed prinitives, nor can we find 
than they o eh ote” Taye tn by te Sl 
eh ter saya tm byte 
of the features of the face. ny a ane 

‘H cuniong in genealogyes, you may have observed, 1 a long 
pally ofl oti, at ator ete, cova 
md toaame ws emer you st tar Binng ls of 
fo jmeilane fo ech ne bots bole at th tnd 
bole grandiate: an ganda opr ti tat 
ak yo wot be ale fo tne aco ax omstenane, 
cr pug some particlar feature, appearing cow ditncy, 
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and now but yst perceptible, bat still ruming through the 

Wwhola, aod mariaig them af ona race. You may parbape 

bave heard the iate Dr. Gregory, of Edmburgh, wi his lectures 

Slit wa langnoges, ad the proof tha ratnaip Oy 
at Langone o 

‘thar hleness to x common parent. . 


Coasa T—Maue ano Fewats 
Mon es « Sale 

No. 1A, 

Kane, the wale 





Ta Greek,“ aner™ 
sot the tc epic prem Har On ds 
i gueet In German “at esema to have marked 
a'iaan. by excellence—thus, ~ Karl Tagoas," the grest 
Sart Chaemegee “In broad Scotch there © ch 4 Stan 
and'Dansh or Gothic Cart w not only an eld man, ut dae 
Simul a8 “cath cat", and manty energy, a9 when ens 
Speaks of reechtuna as ihr stall of cal Betp ia man, 
3 
Ve Saha” rata fore, strength 
n (taht 2 , strength. 
Vins and oot ale Catan), Yoram 
‘he front rank bate, Far, the eR. 
Ju (New Zealand), the en 
ots tbe 
J my anterpretaton, “ws or “ vi" in the Poly 
sensi ca of nce, dente ea, adsl ana 
ecily the force to overcome st Thay 
Se searety of food, fame “Thereire at of va 
is any ogni fo ne fain "an “and, 
Av abo” vival" Tabian (loo ane font) to "vr" (lata 
the mea, Vin” Lat beng a oun inthe sese of "anet™ 
and "int, ence" wistue™, sual, and our" ates 
Noe 
Wabine (Hawaiian). Fam (Sanscrit, woran. 
eke tsa wean. Feinstein, 


Fife other dialects. 














sta derive, and 
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‘the Latin “ femina ”, 


From “Favini (Sanscrit), Latin 
Coase Tam Eumrrs: Free, Ame, Eaura, Water 


rd 
No. j-A. 


= 2858 con He) 
é 1p nity ih iil] 


ee ui i 
i att 
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© 
La (Polynesian), ran. 
D. 


Ao (Poly.), sunnse or dawn Aas, ett, cows (Greek), dawn; 
‘hence’ aurocs, etc, 


OA mt 
zB 

‘Lawa ety} fein mation, Lopes « te lamp, 

as (atin), Sem: 
Span Cn, 


No. 4—A. 
Ea (Poty,), breath 





T think it doubtful f the Polynenan hed any definite idea of 
air when at rest. Kamalau, however, ths defines ea, “He 
maka! ku malic, ois ke makani e hana nei kakou, ¢ puka 
fana twaho, ¢ Kotoo ana doko.” “Wand at rest, which we 


Pu (yy, tbe beth, Phe (re, beth 
worth aod some Engst 
Tees oath at 


to blow. Paychesn (Greek), to blow, 
eee Bate 
5 Eee ie 
ae 
va 





No. oA. 
‘Acne (Pol) the earths for. Ais, gai, (GE), east 
‘Biting Oe ai teng eo “ad cah™ 


8 ‘POLYNESIAN LANGUAGE 
: 
ee 
i crate 
A i 

Sass 

Saale ee 
abode, a place. a“ 

: 

Sas 


tain 
Manage (ew Zeal}, © Saxon mennt 


Me an), amountain. Latun mons, 
tiara 


E 
Poa (Eawuinn) contig, Boy (Cebit, a momma I 


F 
‘Awaces (Hawasian), valley, Aun, as, I think, valley in 


G. 
Avena (Tita), valley. Vale ethic), vay, tng 


No.6, 
Wei aman} wate. Agu ati, ate, 
: : fen % t), water. 
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i at ag 55 oe, a pia Ce 
ashing tia ya tay toe SE Panes 
rete cc tuae wee ocean ace, Teac 
pipe Peg Tage mong rated 
ey yeti EEE 
ey tal Alc” Sctcke ae ee Sa le 
ESE ps Uh compton ae ae 
disutowrthdomns wea epenowe 
per ng eed 
‘Byron's "She walks the waters lice thing ofbfe So“1" being 
Bray Seva Miao eae 
i ery el ee eae, 
es oa ee on 
tly by some convent st of the words Should 
con Py ae ee ene tel eae 
here?" Ce nate eae 
giao eile Fayence then aay 
Det any Sy ge bamt sun ta ae 
we ast oa tnd eran obits ey tages oe 
Polynettan language to have been used as we use " body” 
for pervon “Wes,” therefore, is equivalent to “any perwon 
geek”, the form being, however, "owas," and thus, as it 
geems to me, it is that water and the interrogatwwe pronoun 
Lee en ee ee re 
sath ye cangok apa wither, ba pects 
ire 
atvice ae Soiree none tis nad coor ae aR 
taper rs oem end wae are 
Even ta, Seas qe ho, gr asc 
Bae gen a ater 























common progenitor, for there, f not in the Polynesian? I 


Ibelieve no other can be found. 
B._ Another word to express s fluid, and so to denote water, 
‘was found sn the connection between milk and the {em 
Tbreast ; and hence a set of correlative terms manning thromgh 
various Ianguages. 
Untive projecting mipple of 
‘he female breast; Bence 
U—Milk; and hence 











te. 
NB. find that thas ofeach words more tedious 
than I thought it would be: 1 sball therefore confine myself 
to patting down the words with only a few notes. 
tase TIL —Wonne Retare to Tax Aprecrions oF Tit 
‘Mino Comncran Punasny warm Exrunxat. Osj2cre. 


A 
‘The, be saw, or be lew. ds (Gr), he aw, orhe new. 
= igi (Lat), besa. 

‘Manao, I think. Mao (Gr., obsolete form), I 
a ‘think, 


‘Noo, Lperceive at w distance, Senscrit Maw, I thnk, 
eT exdesvour to oat Meaomer (Gr). 1 tha, 
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Negnon, the tabi of reaching Noss (Gr), jadement, di 





D, 
Oia, trath Perch noon (Gr), without, 
seme. 
remas 
(O10 (Gr.), Tbebevet true, 
a, OHSS TV—Woune ume 10 Semnca 
Leo or reo, the sound of the Reo (Gr), oki form 1 speate, 


‘afterwards £0 ee, 
T speak hence * rhetone" 
ee. 





0, asiogle utterance of sound Or {Latin}, gestive, ois, the 
tyteroceadectet meth 


Ona (Lat), epee 1 
pout contra, feo 
tat. 





Kee Kale (Old Latin), 


ae of 
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¥, 

‘Kane and haband ta ciake 2 Latin sano, cecum, to make a 
‘sharp sound, to play on a oud nowe, to play on a 
‘mnaxal instrument, tosing musical mastrament hence 

“canto to sing frequently 

é sand our cane, 


‘Male, « chauated poem. Ta mele (Gr), lyne, poetry, 
poaly bell kp 


1 said 1 would attempt no fartber analy ef these words, 
but eave tm to speaker Chemeles mat, however make 
2 partial exception a9 {0 o0e of them, uaa. a0 Tee f W 
taibie me to dustate two oe tare points ‘The fet ofthese 
‘is, that no syllable m the Polynesan Jenguage 1s superfinous, 
it that cach by ts ‘ree, conbates 10 pve i 
proper significance to the term Tn fact if we consult the real 
{entanof thelangnage, what we call a word ought rater fo Be 
‘Slnasdered ae a short Sentence Qeacopve of the dea what st 
SS deswed to mdicate. Hence natives, even those whe have 
‘been carefully sstrocted to mod! ther weitng after oor 
Sem dan we ge wont eig se sas 
hers fashion, that we ft malty tnd fhore who Have not 
‘een so taught, etm Soave no ter rle az to the syllables 
{at sbould be usted to make a ward, than the idea uppermost 
ta their minds atthe be of wring. 

‘hy anaiyas of the word must De partsl—even that I fear 
vill be tedlous "If we can make a verb of vse appears under 
The form hovianoay, to texty Now = European on lookang 
AU%t, would be apt te tak it altogether barbarous, and that 
uch an asmemblage of vowels can have bees ony pot 
Boake xt oe hat mph 

f 


Aablen haa its own force, and helpe to point oot the full 
Ei ees at te suai athe vcd 
Timust therefore give you some such partial explanatian of 
{fers nd of Ut ote aesompenyieg oa tay lead you 
to 

ia titerng cnt ¢ (he en nud ml hn bath 
‘somprased tsto the smallest tect curren 
poole” It sepeunets thtsare © ont’ Gad whet we ny 
‘alls sharp movement. 


POLYNESIAN LANGUAGE 353 


Of all the vowels ia that of which the sound goes farthest, 

Be Dang tl et werd eating to ditace, a 

ate 

Is jening the two, the sense is modiSed by their poxtion 
At we wnte of isan goiag on with ans. Tass 
in os,""lame.” Observe how a Jeme man advances, Standing 
nthe sound limb, he puts the Jame one Jeasurely out and sets 
A tothe ground ; thusss theo. But no sooner doce it get there, 
and the weight of the body begin to rest on i, than, basting 
to relieve it of the burcen, he moves the other log rapidly 
orwnra, lesenmg the prewure at the sume laze by Fela=g 
every Joint he can bend, as thus Totting his body sink a9 (ar 
8 rl: 0s ra sinking ovement 

‘Aguin, o a pasaing in advanen, excellency Here o is the 
ceneral advance, » 1s tbe gomg abead of some particalar ene 
1, MR emia ans gong wath an oT 

rt 19 0 rape, ‘sovenent 
sere hg MERLE Sorta 
chief's forerunner He wosld be 2 man raped an his conve — 
4) and of good bottom—o. In Greck, sor ah arrow, and 0, the 
Stiecugh het thronph, compet fou re kt 
a 3 ‘complete, real rue Like 
Sarah facts ae cine Shae wmnns tng xt in cannot 
bbe forced out of thesr course.  Heace 10, Heh, rea food, 
Aistinction to bowe, etc. and reality or fact, or truth generally, 

‘Tain the pronous thal, enalogooe to Latino, 4a xd. Putting 
together these we have o, 4, 08, That is fact Profang 
‘the causative hoo, we kave ” make that 10 be fact”, alix a, 
completion ofthe action, and we have," make that coopletely 
ft fo be x fact,” that ie testify to is truth, 

‘eis to be remazked that the stress of the voloe is Youd on 
the sean, the og beng prongs very gly, and that 
o ‘sas always strongly accented, a ma 
‘ontraction the word as suftered 














RLM, 101, & temenat | Eel Pvt epetn 2 
peongee bp, 284m etme) anion pode 
tenes teoeemad | ee Eon 
Heer weet sagen a7 | Bag Romer, a 


Semen iee | 2 nea me 
irusitemen woe | Soa aman, 
2 merase wnt | aL ages smn 


eer, 108. meanest, | yg OG, SOE” Spas BO 
Y0e, expermesial podem, 

AoW, aeonancoe—euthors ana | Papen, 550 

1. B Ceandat's compared U~ | Fae vocal carte rammanin, 128; 
My vanstoes cas tad et | fuovton, 85,30, Bhomthan 3 





ects, x 
117,22, empormenor 13,108 | Sain ange 90 ry 3, 
Calms, 125 138,355 
ee ow 





INDEX sr 
Tapert eemane 25256 «Mek, Maw A 2.29 
Sri aiayehapeen | men fi 


‘ikege Rrpoesas angen 
mines perch 190-8 Tet 






Dat ke ferent from 2g, 2 
Filtte area 27 
‘is, oe 
Firm brs 
hare, ote greta, 127-8 


Sie SE oe, eat 

Reowee Be Wit 

Fea a a mm. 
ody fig Tel petecees, 
ctpbewdt,¥, iin. 
Caracs 




















Seite. fg 60a ete, 
108,144, py 100,118, 
ake, 108, 12, 31 
309! 11,3 

1s, 8 
ha. w, tia, 4, tis, g, 
319-14, whuded noe, Tht 






cote Coral OSA), 131 
see aerate 


Bt plate 214 316, me 


eae oe 
Seis, mperst |} 









Tropes, G1, 206 
‘Tubelar owl del, 208, 205, 
306, 6 308, 1, 007, 8, 078, 


Ee, ene 
Bo 


Eh pes ms. 


‘Yong, dat Pat wt 














He on Pa 
He mt 
Tei HE i 








"s model 66, 8 
PAA 
‘cadet 
ot store asd 
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